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1 APPEARANCES 1 PROCEEDINGS
2 (all appearing remotely via Zoom) 2
3 3 THE VIDEOGRAPHER: Good morning.
4 ON BEHALF OF THE PLAINTIFF: 4 We're going on the record at 8:22 am. on
5 ROBINSKAPLAN LLP 5 February 6, 2025.
6 By: Samuel J. LaRoque, Esg. 6 Please note this deposition is being
7  BryanJ. Mechell, Esq. 7 conducted virtually. Quality of recording
8 800 LaSalle Avenue, Suite 2800 8 depends on the quality of cameraand Internet
9  Minneapolis, MN 55402 9 connection of participants. What is seen from
10  slaroque@robinskaplan.com 10 the witness and heard on the screen is what will
11 bmechell @robinskaplan.com 11 berecorded. Audio and video recording will
12 612-349-8500 12 continue to take place unless all parties agree
13 13 to go off the record.
14 ON BEHALF OF THE DEFENDANT: 14 Thisis Media Unit 1 of the
15 GISHPLLC 15 video-recorded deposition of Walter
16 By: Josef Schenker, Esqg. 16 van Schalkwijk, taken by -- taken in the matter
17  Conor McDonough, Esg. 17 of Duesenfeld GmbH vs. Ascend Elements,
18 41 Madison Avenue, Floor 31 18 Incorporated.
19  New York NY 10010 19 My nameis Dave Young. I'm the
20  josef.schenker@gishpllc.com 20 videographer. Our court reporter is Christine
21 conor.mcdonough@gishpllc.com 21 Herman. We are both representing Veritext Legal
22 212-518-2000 22 Solutions.
23 ALSO PRESENT: 23 | am not related to any party in this
24 Vani Dantam 24 action, nor am | financially interested in the
25 DaveYoung - Videographer 25 outcome.
Page 3 Page 5
1 INDEX: 1 If there are any objections to this
2 2 proceeding, please state them at the time of
3 PAGE: 3 your appearance.
4 WITNESS: WALTER VAN SCHALKWIJ 4 Will counsel now state their
5 Examination by Mr. LaRoque.. . ... ... 6 5 appearances and affiliations for the record,
6 6 beginning with the noticing attorney.
7 7 MR. LaROQUE: Sam LaRoque, on behalf
8 EXHIBITSMARKED: 8 of the patent owner, Duesenfeld GmbH. With me
9 EXHIBIT2025............... 51 9 isBryan Mechell, appearing on the Zoom, from my
10 Graph of Water boiling point as function 10 law firm, Robins Kaplan; and also Vani Dantam,
11 of absolute pressure 11 who's an expert retained by the patent owner in
12 PREVIOUSLY MARKED EXHIBITS REFERENCED: 12 this proceeding.
13 EXHIBIT1003............... 12 13 MR. SCHENKER: For Ascend Elements,
14 EXHIBIT1006............... 91 14 petitioner, thisis Josef Schenker, from
15 EXHIBIT1010............... 78 15 Gish PLLC. With meis Conor McDonough, from
16 EXHIBIT1011............... 24 16 Gish PLLC.
17 17 THE VIDEOGRAPHER: And will the court
18 18 reporter please swear in the witness, and then
19 Certificate of Court Reporter ... ... 115 19 we can proceed.
20 Certificate of Witness ......... 117 20 Whereupon,
21 21 WALTER VAN SCHALKWIJK, PhD,
22 REPORTER'SNOTE: All quotations from exhibits 22 awitness in the above-entitled matter,
23 arereflected in the manner in which they were 23 after having been first duly sworn,
24 read into the record and do not necessarily 24 deposes and says as follows:
25 indicate an exact quote from the document. 25 EXAMINATION
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Page 6 Page 8
1 BY MR. LaROQUE: 1 A Understood.
2 Q Goodmorning, Sir. 2 Q --verbal answers. Gotit?
3 A Good morning. 3 A Gotit.
4 Q Canyou state your full name for the 4 Q Allright.
5 record, please? 5 From time to time your counsel may
6 A Walter Arthur van Schalkwijk. 6 object. Those objectionsarejust placeholders
7 Q Thankyou, Dr. van Schalkwijk. 7 for therecord. You still have to answer the
8 And where are you this morning? 8 question, unless your counsel specifically
9 A | amintheofficesof Gish. 9 instructs you not to.
10 Q Andwhere arethose offices |ocated? 10 Do you understand that?
11 A OnMadison Avenuein New York. 11 A | understand that.
12 Q AndisMr. Schenker in the room with 12 Q And, Dr. van Schalkwijk, do you
13 you? 13 understand that you're testifying under oath
14 A Heis. 14 today, under penalty of perjury?
15 Q Isanyone€seinthe room with you? 15 A | dounderstand that.
16 A I'vegottolook past some others. 16 Q Well take abreak probably about
17 No. 17 every hour, but if you'd like a break more
18 Q Allright. Dr.van Schalkwijk, are 18 often, you can feel freeto ask.
19 you currently employed? 19 A Okay.
20 A Sdf-employed, through my consulting 20 Q Theonlythingl ask, if thereisa
21 company, Battery Sciences, LLC. 21 question pending, just answer the question
22 Q Allright. And haveyou ever been 22 beforetaking a break.
23 deposed before? 23 Does that sound good?
24 A Yes 24 A That's-- that's acceptable.
25 Q How many times have you been deposed? 25 Q Good.
Page 7 Page 9
1 A I'mgoing to say about 15, sometimes 1 Dr. van Schalkwijk, did you do
2 multiple on one matter. But somewherein the 2 anything to prepare for your deposition today?
3 vicinity of 15 times |'ve been deposed. 3 A | have seen the exhibits, and I've
4 Q Werethoseall mattersrelating to 4 gone through my expert testimony document, my --
5 patent cases? 5 my expert report. 1've gone through the reports
6 A Mostof them. Almost al. 6 written by the expert on the other side, Vani
7 Q Okay. I'mgoingto go over the ground 7 Dantam. I'vegone-- I'veread alot of the
8 rulesagain, at ahigh level, just so -- so that 8 other materials: The Court ruling, the
9 we'reclear. Isthat al right? 9 petition, the patent holders response. And,
10 A (Witness nods head.) 10 once again, you know, because it's been quite a
11  Q SolI'm, obviously, going to ask you 11 few months, | went through the background
12 some questionstoday. If you don't understand a 12 materials of everything we cited -- that | cited
13 question that | ask you, pleasetell me, and | 13 in the writing.
14 will try to rephraseit. All right? 14 Q Didyou speak with anyonein
15 A Sure 15 preparation for your deposition today?
16 Q Andunlessyou tell me otherwise, | 16 A | had asession with Josef, where we
17 will assume that you did understand my question. 17 looked at the material.
18 Sound good? 18 MR. SCHENKER: I'm going to counsel
19 A Great. Thanks. 19 the witness to answer who you met with, and you
20  Q Your answers are being recorded by the 20 can answer how long you met, and so on, but the
21 court reporter, so please try to speak up and 21 subject matter, what we discussed, is
22 give verbal answers so that the court reporter 22 privileged.
23 can hear you clearly. If you nod or shake your 23 A Didyou hear that?
24 head, that won't appear in the record, so we 24 Q. (BY MR.LaROQUE) | did hear that, yes.
25 need -- 25 A Okay.
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Page 10
I met with Josef for pretty much the

business hours of yesterday and the day before.

Q Didyou meet with anyone else?

A No.

Q And, Dr. van Schalkwijk, just so I'm
clear, you said you do have a paper copy of your
declaration, Exhibit 1003, with you today?

A ldo.

I'd like to correct my previous
answer.
11 In the room with me, | have Josef
12 going through the preparation online. | had
13 Conor McDonough as well.
14 Q Understood. Thank you.
15 Dr. van Schalkwijk, what is your
16 billable rate for the work that you're doing on
17 this matter?
18 A | believethat I'm billing at $700 an
19 hour, and that's marked up by the agency that
20 had found me and contracted me for this work.
21  Q Understood.
22 And your declaration, Exhibit 1003 in

A WNPEF
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Page 12
A Sowheream | going to find this now?

Q Wadll, it should be coming up. It
should now in the Marked Exhibits folder.
Do you seeit there?
(Previously Marked Deposition Exhibit
Number 1003 introduced.)

A Yes. | seeit. It says, A new marked
exhibit has been introduced. So I'm going to
View exhibit, and thereit is. Adjust the
resolution so it'sanice, big font for me.

Thank you very much. | haveit.

Q And--I'msorry. Just for the
record, the naming hereis alittle bit
confusing, because it says
15 Exhibit 0001-Exhibit 1003, because I'm having
16 some issues with the stamping. But let's
17 just -- for the record, thisis already in the
18 record as Exhibit 1003. And I'll refer toit as

QUOWoO~NOOOITAWNEPE
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19 such.
20 A Okay.
21 Q Soifyoucanturn,

22 Dr. Van Schalkwijk, to page 3 of this exhibit.

23 this case, did you draft that declaration 23 A Okay.
24 yourself? 24 Q Doyou seg, at the bottom, it says
25 A 1did. Thecontents-- thelegal 25 Materias Reviewed?
Page 11 Page 13
1 format was assisted, obvioudly, by the 1 A Yes
2 attorneys, but the -- the technical matter was 2 Q Andover page 3 and onto page 4,
3 all written by me. 3 there'salist of Materials there?
4  Q Andyou've adopted everything in that 4 A Yes
5 declaration as your own, correct? 5 Q Andyoureviewed al of those
6 A Yes 6 materialsthat are cited in thislist, correct?
7 Q Doyourecal about how many hoursyou 7 A |have
8 gpent drafting that declaration? 8 Q Allright. Thank you.
9 A Oh,boy. Thiswas, like, nine months 9 If you can go to the next page, sir,

10 ago. I'd havetolook at the invoices, and then
11 | could tell you. I'm going to say that it was

12 somewhere in the vicinity of 30 hours.

13 Q Understood.

14 And, Dr. van Schalkwijk, if you have

15 Exhibit 1003 with you, could you turn to page 3,
16 please?

17 A Havewedonethe share yet?

18 Q Waédl, I'vegot thelink set up, if you

19 want to shareit that way.

20 A Sure. Let'sseeif wecan do that.
21  Q Yeah. I'mhappy to putitin.
22 A Havingit up on my screen means|

23 don't have to shift back and forth with my
24 reading glasses.
25 Q Sure. Understood.

10 page 5, and do you see at paragraph 15 --

11 A ldo.

12 Q --itsays, Inmy opinion, aPOSITA in
13 thefield of the '097 patent would have had at
14 least amaster's degree in chemical engineering,
15 mechanical engineering, materials

16 science/engineering, or arelated field, and

17 threeto five years of experience in design and
18 implementation of battery recycling processes.

19 Do you see that?
20 A ldo.
21  Q Andthatisthedefinitionfor a

22 person of ordinary skill in the art that you
23 adopted in your declaration, correct?

24 A ltis

25 Q Andyou'reaware that the board

4 (Pages 10 - 13)
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Page 14
1 disagreed with your definition in its decision
2 toinstitute this IPR review?
3 A |amawareof that.
4 Q Andyou'reaware that the board
5 adopted the patent owner's position, that a
6 person of ordinary skill would have had at |east
7 abachelor's degreein electrical engineering,
8 materials science, chemical engineering, or an
9 equivaent field, aswell as at least two to
10 three years of academic or industry experience
11 intherecycling or processing of lithium-ion
12 batteries?
13 A Yes I'maware of the difference
14 between what | put and what the expert from the
15 other side and from what the board has said is
16 more proper.
17 Q Allright. But you haven't changed
18 your opinion since you wrote your declaration;
19 isthat right?
20 A Actudly, indiscussion, | offered
21 that the education system in Germany isalot
22 different than the education system in the
23 United States, which was kind of, like, my
24 focus. And there's-- theresalot of very
25 good technical education at Fraunhofer

Page 16
1 usesthe term drying to mean the removal of at

2 least one solvent in the conducting salts. |

3 have applied this definition of drying in my
4 analysis?

5 A Yes |seethat.

6 Q Andthat'sstill your understanding of
7 the definition of the term drying?

8 A Thatisthe patentee can act astheir

9 own lexicographer in drying his -- aterm --

10 (Reporter clarification.)
11 A | accepted that definition of drying
12 inmy analysis, becauseit is an active -- it's

13 an active verb, drying. And having removed at
14 least one solvent during the process of removing
15 material and drying the material by removing
16 solvent. Sothatisdrying. And so | accept

17 that asthe definition.

18 Q Okay. That isthe definition that you
19 used?

20 A Yes

21  Q Understood.

22 Let's go to the next page, page 8.

23 And if you go down to paragraph 25 at the bottom
24 of the page there, do you see that?
25 A Yes

Page 15
1 Institutes and various other institutionsin

2 Germany, where people get avery solid
3 education -- even without a degree, avery good
4 technical education that prepares them for jobs.
5 And we really don't have that same
6 structure herein the United States. Thisis
7 why | put down master's degree and the amount of
8 experience; the structure of educationin
9 Germany isdifferent.

10 So I'm willing to adopt something that

11 wasalittle bit different than what | have

12 here.

13 Q Haveyou set that definition out
14 anywhere?

15 A | bhavenot. Justin discussion.

16 Q Okay. | understand.

17 If you turn ahead to paragraph 20,
18 which is on the next page of your report,
19 page6.

20 A Yes

21 Q AnNd, actually, let'slook at the next

22 page, which is still paragraph 20, but at the
23 top of page 7.

24 Do you see, in the middle of that

25 first full paragraph, it says, The '097 patent

Page 17
Q Allright. Andyou say, I've been

informed that a patent claim composed of severa
limitations is not obvious merely because each
limitation was independently known in the prior
art.

Y ou see that?

A Yes

Q And then you say, Hindsight reasoning
is hot an appropriate basis for combining
references to form an obviousness combination.

Y ou see that?

A | seethat.

Q Andthenyou say, | have been further
informed that it can be important to identify a
reason that would have prompted a POSITA to
combine multiple prior art references or
multiple teachings of the same prior art
reference.

Do you see that?

A Yes

Q And so you understood all of these
things as you were preparing your declaration,

QUOWoO~NOOOTA,WNEPE
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23 correct?
24 A Yes
25 Q Let'sgoto the next paragraph, 26.
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Page 18
1 Y ou say you've been informed that

2 various secondary considerations may support a
3 determination of nonobviousness, and that such
4 secondary considerations must be considered as
5 part of an obviousness analysis.

6 Do you see that in the first sentence
7 there?
8 A |seethat.

9 Q Andthen down below, you have a
10 listing of these secondary considerations.

11 Correct?

12 A Yes

13 Q So, A, youwrote, Evidence that

14 others, including the accused infringer, copied
15 the patented invention.

16 Right?

17 A | seethat.

18 Q Yousee B, Evidence of apersistent

19 problem or need in the art that was resolved by

20 the patented invention?

21 A | seethat.

22 Q Yousee C, Evidencethat others have
23 tried and failed to save the -- to solve the

24 problem or failed to provide the need resolved
25 by the claimed invention?

Page 20

Q Paragraph 67.

A Sixty-seven. Okay. I'm there.

Q Anddoyou seeit says, Therisks
associated with recycling lithium-ion batteries
have also been long-known in the art. For
example, it has been known that LiPF6, a
commonly used electrolyte in lithium-ion
batteries, can undergo hydrolysisin the
presence of water to form hydrogen fluoride,
which istoxic.

Do you see that?

A Yes

Q Soyou say that it was awell-known
14 problem in the art that LiPF6, a commonly used
15 electrolytein lithium-ion batteries, can
16 undergo hydrolysisin the presence of water to
17 form hydrogen fluoride, which istoxic, right?

QUOWoO~NOOOITAWNEPE
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18 A That's correct.
19 MR. SCHENKER: Form.
20 A Let medso correct, because | wrote

21 this, LiPF6 isacommonly used salt in the
22 electrolyte.

Page 19
A | seethat.

Q Andyou see, D, The willingness of
industry to license the patent at issue?
A | seethat.
Q You seeg, E, Evidence that those of
6 ordinary skill in the art were skeptical asto
7 the merits of the invention?
8 A |seetha.
9 Q Anddoyou see F, Evidence of praise
10 directed to the invention by othersin the
11 field?
12 A | seethat.
13 Q Andyou see, G, Evidence that those of
14 ordinary skill in the art were surprised by the
15 capabilities of the claimed invention?
16 A Andl seethat.
17 Q Andyou have no reason to disagree
18 with -- with these instructions that you
19 received, correct?

abh wdNPF

20 A | haveno reason to disagree with
21 that.
22  Q I'dliketo turn now to paragraph 67

23 of your declaration, which is at page 21.
24 Let me know when you're there.
25 A Areweon61?

23 Q. (BY MR.LaROQUE) Okay. Thank you.
24 But, specificaly, you said, for
25 example, it has been known, right?
Page 21
1 A Yes
2 Q Sothisisjust one example of arisk?
3 A ltis
4 Q Andl waswondering, can you tell me,

5 what are other examples of risksthat are
6 associated with recycling lithium-ion batteries?
7 A Therestherisk --

8 MR. SCHENKER: Objection. Form.
9 Y ou can answer.
10 A Thereistherisk of flammability from

11 the solventsthat are used in the electrolyte to
12 dissolvethe LiPF6. They arevolatile. They're
13 flammable, asthey say here.

14 And if the material -- the anode and

15 cathode material, which, in this case, would be
16 graphite and atransition metal oxide, were not
17 deactivated or inactivated -- | think | use

18 those terms equally -- then you could have a
19 situation where an uncontrolled reaction could
20 occur. Somewould call it arunaway, athermal
21 runaway. But inany case, it would be leading
22 to -- could lead to explosion or fire and the

23 release of the other chemicals, like HF,

24 hydrogen fluoride.

25 Q. (BY MR.LaROQUE) Are there any other

6 (Pages 18 - 21)
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Page 22
1 risks?
2 MR. SCHENKER: Objection. Form.
3 A Wadll, the aforementioned toxicity.
4 And most of these materials aretoxic, to one
degree or another, HF being probably the worst.
There would also be the formation of
POF3 from the decomposition of the salt, which
is aneurotoxin.
Q (BY MR. LaROQUE) And how would that
10 neurctoxin POF3 be formed in this process?
11 A If moisture -- water were allowed to
12 react with the LiPF6, or if the LiPF6 were
13 hesated to atemperature of sufficiently high
14 temperature.
15 Q Arethereany other risksthat you're
16 aware of in -- in this process of recycling
17 lithium-ion batteries?
18 A Attheearly stage, beforethe
19 comminution of the battery, when it's still a
20 whole cell, you would have to make sure it's
21 been not totally deactivated, but reduced in
22 capacity by having the battery at avery low
23 voltage, before crushing it and putting it open.
24 Otherwise, there would be therisk of -- again,
25 therisk of fire and release of chemicals.

(&)
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Page 24
something to happen. It could safely be handled

in the low-energy state by discharging it before
the comminution procedure.

Q Allright. | understand.

I'm going to introduce another
exhibit. And give mejust amoment. Let metry
stamping it differently thistime and seeif |
can clear up thisissue.

A Okay.

Q Allright. | think that worked a
little bit better.

(Previously Marked Deposition Exhibit
Number 1011 introduced.)

Q. (BY MR. LaROQUE) Do you see now
another exhibit in -- in the shared folder,
Exhibit 1011?

A Well, from where | was, | hit the Back
18 button, and then it went to a place where it
19 saysthere's nothing there.

20 Q Soitshouldbein--inthat Marked

21 Exhibitsfolder.

22 A Yeah. Upinthe upper right-hand

23 corner of the Veritext, | seeabell with ared
24 light on, so | clicked on that, and Exhibit 1011
25 lookslike it has been introduced.

QUOWoO~NOOOITAWNEPE
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Page 23
1 Q |see Soyoumentioned just now, you

2 would want to reduce the --
3 A \Voltage level of the battery to --
4 essentially down to 0.
5 Q DowntoO. Priorto comminution, |
6 think you said?
7 A Yes
8 Q Butevenifyou did that, there would
9 till be these other risks that you mentioned,
10 such asthe toxicity associated with hydrogen
11 fluoride, right?
12 A Yes
13 Q Alsotheformation of this POF3, this
14 neurctoxin?
15 A Yes
16 Q Andalsothisrisk of flammability or
17 athermal runaway explosion?
18 A All of thoserisks would remain,
19 because the battery, even though you have
20 discharged it all the way, could still be
21 recharged, inadvertently, or by just recovery of
22 the voltage, which could occur naturaly as
23 well.
24 So the battery is still armed, | guess
25 you would say, with all of theingredients for

Page 25
1 Q Okay. That'stheone. Let meknow

2 when you have that up and you're able to view
3 it
4 MR. SCHENKER: Seemslike nothingis
5 loading on the --
6 A Yeah. Thedizzyingcircleisjust
7 going round and round.
8 Q. (BY MR.LaROQUE) Minewasalittle
9 dow, but it did eventually come up, so let's

10 giveit just amoment.

11 A Wadll, thedizzying circle has stopped,
12 and it looks like the exhibit is loading.

13 And it's loaded.

14 Q Okay.

15 A Whereshould we go?

16 Q WEél, let'sgo ahead to the second

17 page, which isthe front page of the patent.
18 Do you see that?

19 A | seeitonthere

20 Q Anddo you recognize this document?
21 A Yes | do.

22 Q Andwhatisthis?

23 A Thisisapatent by somebody named

24 Meador, who livesin Texas. | don't seea
25 company affiliation. It's a patent from 1994,

7 (Pages 22 - 25)
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Page 26
1 which was, actually, early in the history of

lithium-ion batteries. And it isfor abattery
hydrolysis process.

Q And | want to make clear for the
record that this document already has a stamp in
the footer, and it says, Ascend Elements
Exhibit 1011, because this was an exhibit to
Ascend's petition.

A Yes

Q Allright. Dr. Van Schalkwijk, if you
would turn, in this patent, this Meador patent,
to column 3.

A Okay.

Q I'dlikeyoutolook at -- it's dways
alittle tricky to line up the line numbers.
But I'd like you to look, starting at line --
about line 16, it says, The process comprises
continually introducing previously crushed
batteries into a pyrolysis chamber and conveying
them by an auger through the pyrolysis chamber.

Do you see where it says that?

A | seethat.

Q Sothisreferenceto continually
introducing previously crushed batteriesinto a
pyrolysis chamber suggests that thisisa

QuOUwoo~NOOOP~,WN
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Page 28
1 you -- back at the beginning, you fill another

2 bin, or whatever, with the raw material that
3 you'retrying to recycle, and it goes through,
4 and then it iscollected at the other end.
5 And you're doing this sort of by bin.
6 You're-- you're, for example, in this case, a
7 pyrolysis chamber, if -- it would probably be
8 something that has got the material moving
9 throughit. Butif it were abatch process, it
10 might be something shorter, that -- where the
11 material from that batch, the raw material bin,
12 goesinto an oven, cooks, then moves to the next
13 step.
14 Q Areyouaware of any advantages of
15 continuous processing for lithium-ion --
16 I'm sorry. Strike that.
17 Are you aware of any advantages of
18 continuous processing in battery recycling as
19 compared with batch processing?
20 MR. SCHENKER: Objection. Form.
21 A Weéll, there are advantages and
22 disadvantages.
23 So the advantages are, you can have a
24 better expected throughput and, you know -- |
25 don't know if you would call it high speed, but

Page 27
continuous process that's being taught, right?

1

2 A That would be how | would interpret
3 it, yes.

4 Q Andwhat -- what's your understanding
5 of acontinuous process in this context?

6 A Feedstock goesin at one end, and the
7 resulting material, whether it be deactivated,
8 comminuted battery material or recovered

9 solvents, or whatever elsethey'retrying to
recycle, it comes out at the end continuously,
maybe fed into some sort of a container
directly. But you are feeding in materials at
one end, it goes through the process here, the
pyrolysisthat they are claiming, and then the
resultant material, after that pyrolysis, comes
out other end and is collected.

Q Areyou familiar with the term batch
processin the context of recycling batteries?

A Yes
20 Q Isthat different from acontinuous
process?

A Thatisacontinuous -- that isa
process where you put in a certain amount of
material, put it through al of the processes,
25 get the resultant material at the end, and then

Page 29
1 in my experience, everything related to batch
2 preparation of raw materials, from ore to making
3 cobalt for, in this case, spent batteries going
4 in and being -- going through a pyrolysis
5 process, doing it in terms of batchesis
6 generally sow. Sometimes there hasto be some
7 manual manipulation of things.
8 But in a continuous process, you are
9 going through just from one vat, putting in the
10 feedstock. It starts going through the process,
11 and then the resultant material comes out and is
12 collected. And it'sjust -- doesn't need alot
13 of intervention. It doesn't need -- usually it
14 doesn't need separation physically of the steps
15 of the process.
16 By that | mean, you don't haveto line
17 up every battery in a certain configuration to
18 then alow it to go through -- you know, have
19 every battery standing on its end so that you
20 can then have something come down and work with
21 it before it movesto the next step. And that
22 would -- that would involve more apparatus or
23 even personal intervention to do this.
24 But the -- you know, the short answer
25 isthat, in my opinion, when you have a conveyor
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Page 30
1 from one end to the other of the process, that's

2 going to be a continuous process, and you will
3 get ahigher output of afactory that is doing
it that way.

Q. (BY MR. LaROQUE) Y ou mentioned when
you see aconveyor. What do you mean by that?

A It could be a conveyor belt. It could
be something that grabs something from -- you
know, there's aresultant mass that comes out of
ahopper into abig bin. The next vat bin just
immediately -- maybe it wheels a certain
distance to another kind of chamber and then
dumpsitself, right. But it doesn't need
intervention. And when that bin moves away,
another oneisright behind it, so that, as
material is coming continuously, the processis
not interrupted by needing to re-bin anything or
18 align anything; it just -- it just continues on
19 itsown, automated.
20 Q I'dliketo turnyou back now to
21 Exhibit 1003, to your declaration. And
22 specifically I'd like to direct you to paragraph
23 146, which is at page 54.
24 A It'stryingto load.
25 Q Noproblem. Justlet me know when

QOVWoo~NO O A~

1
11
12
13
14
15
16
17

Page 32
1 Q Sowhat doesthat number, 30 inches of

2 mercury, actualy indicate?
3 A Thatindicates the atmospheric
4 pressure that we arein right now; and that is
5 how high, if you put a vacuum tube over a pool
6 of mercury, atmospheric pressure would be able
7 to push upwards the column of mercury in that
8 vacuum tube to push it up 30 inches. If you
9 were under avacuum with alower pressure, then
10 the mercury couldn't be so high.
11 It's used -- thisis used, obviously,
12 in meteorology, as the column of mercury
13 generaly isaround 30 inches of mercury, but
14 sometimesit'salittle higher, when they talk
15 about a high or if they talk about alow, maybe,
16 you know, 29, 28 and ahalf. That'sreally low
17 pressure. But they -- they talk about the
18 inches of mercury.
19 If you look at pascals, the Pa -- and
20 thisishectopascals. If you -- the full
21 atmospheric pressure that would correspond to
22 the 30 inches of mercury is 101 and afraction
23 kilopascals.

Page 31
it'sup.
A Not even the Jeopardy music plays.
All right. It's coming.
Page -- what was that?
Q Pageb4.
A Fifty-four. Thank you. I'm there.
Q And do you see, in the middle of
8 paragraph 146, you say, According to Meador, the
9 pyrolysis chamber can be maintained under slight
10 vacuum, such as .5 inches of mercury, whichis
11 approximately 16.9 hPa.

~NO O WDN PP

12 Do you see that?
13 A Ido.
14 Q Soyou'reexplaining hereinyour

15 declaration that Meador operates its battery
16 processing under a vacuum?

17 A Yes

18 Q You say specifically adlight vacuum,
19 right?

20 A Yes

21  Q What areinches of mercury?

22 A Anatmospheric pressure, in terms of

23 inches of mercury. Full atmospheric pressure
24 that we're experiencing now is about 30 inches
25 of mercury.

24  Q Okay. Soyou're saying that full
25 atmospheric pressureis 101 kilopascals?
Page 33
1 A Yes
2 Q Andthat that's equivalent to this 30
3 inches of mercury?
4 A Yes
5 Q Andl just want to makesurel
6 understand your earlier testimony.

7 Y ou mentioned putting a vacuum tube

8 over apool of mercury?

9 A Yes Saya--sayit'sjust atube,
10 you know, at least -- at least 30 inches high,
11 usually higher, that's been evacuated. The open
12 end of the tube is placed into the pool of
13 mercury, and atmospheric pressure working
14 against the gravity of the vacuum on the one
15 hand, wanting to pull mercury up the tube, and
16 gravity wanting to hold the mercury down, afull
17 one atmosphere -- atmospheric pressure, standard
18 atmospheric pressure, is 30 inches of mercury,
19 plusor min- -- | don't know the exact number,
20 because nobody uses inches of mercury anymore.
21 They'reall using kilopascals.
22 Q Andwhy isnobody using inches of
23 mercury anymore?
24 A For the same reason that alot of the
25 world isusing kilometers instead of miles.
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Page 34

1 They're just moving away from -- they're moving
2 away from inches and feet.
3 And no one -- Mercury's pretty toxic.
4 1If your pool of mercury is-- mercury, whileit
5 looks like just a pool, does have a vapor of
6 mercury above it, and it can cause toxic injury
7 to people, so --
8 Q Sothedifference, then, between the
9 inches of mercury and the kilopascals that you
mentioned, that's just a standard conversion?

A That'sjust astandard conversion
of -- and measurement of the pressure, relative

10
11
12

13 to atmospheric pressure.

14 Q Andsoyousaid, again, at paragraph

15 146, that .5 inches of mercury is approximately
16 16.9 hPa, right?

17 A Yes

18 Q hPaishectopascals?

19 A Yes

20 Q And how does hectopascalsrelate to

21 thekilopascals that you mentioned earlier?

22 A lthinkit'safactor of 10. It would

23 be 169 kilopascals. No. It would be-- I'm

24 just trying to remember the conversion factor in
25 my head.

Page 36
1 last three lines of column 5, starting at line

2 61, doyou seeit says, The vacuum pump 70

3 maintains a vacuum on pyrolysis chamber 15 of
4 approximately one-half of mercury, and then
parentheses, 5 inches of water?

(&)

6 A Yes

7 Q Okay. SoMeador, here, isalso

8 referring to inches of water, right?

9 A Yes Andl laugh, becausel -- yeah,
10 | remember seeing that.
11 Mercury was used because it's very
12 dense, and you can measure it in something

13 that'sjust like 1 yard long, 30 inches.

14 If you were trying to do this with

15 putting a vacuum tube over a pool of water,

16 water isalot lessdense, it can rise up with a

17 vacuum. And there's a huge differencein the
18 density of mercury and the density of water, and
19 you would need atube of about 30 feet -- more
20 than 30 feet high to -- to show 1 atmos- -- what
21 1 atmospheric pressure would do to a column of
22 water.

23 So, you know, one-half inch of

24 mercury, 5 inches of water, there you can see
25 the-- in general, the difference in the density

Page 35
Q That'sal right.

A It would be 169 pascals, which is
.169 kilopascals.

Q Okay. Sodoesit make sense that
hectopascals, that's 100 pascals?

A Atmospheric pressureis
101 kilopascals. 16.9 hPawould be
1.69 kilopascals -- 169 pascals, versus full
atmospheric pressure being 101,000.

Q Okay.

A So--

Q [just want -- just want to be --

A --just getting rid of the kilos and
the hectos.

Q That'sal right. | just wanted to be
clear.

S0 1 hectopascal is 100 pascals; is

that right?

A Yes

Q Okay. If you turn back now to Meador,
Exhibit 1011, and now I'd like you to look at
22 column -- column 5. It's on the last page of
23 the patent. And let me know when you're there.
24 A lamoncolumn5.
25 Q Andif you go to the very bottom, the

QUOWoO~NOOOTA,WNEPE
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Page 37
of these materials. It's-- it's tenfold.

Q Haveyou ever seen one of these tubes
of water that's 30 feet high?

A Museum of Sciencein Boston, once upon
atime.

Q Okay. But that'sthe only place?

A That'stheonly placel've seen it.

Q Understood.

A It'sin textbooks of the -- back in
theday. But the only place where | physically
saw it isthe Museum of Science.

Q Okay. But to be clear, both inches of
water and inches of mercury, are those -- those
are standard measurements for pressure?

A  They're well-understood measurements
of pressure.

When it all went metric, they went to
pascals. | forget the exact basis for the
pascal .

Q Okay. But those would both convert --
could both easily be converted to pascals or
22 hectopascals, right?

23 A Correct.
24  Q If you go back in this same exhibit,
25 in Meador, Exhibit 1011, to column 4.

© 0O ~NOOULS WNPE
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Page 38
1 A Yes

2 Q Andif you go to about line 49 of
3 column 4 --

4 A Okay.

5 Q --there'sasentencethat says, A
6 liquid 31, such aswater --

7 Let me start that over.

8 A liquid 31, such as water, is

9 maintained at alevel 32 in the hopper 25 and
10 screw conveyor 26 to exclude oxygen or air
11 entering into the crusher 27 and, thence, into
12 the pyrolysis chamber 15.
13 Do you see that?
14 A Yes
15 Q Andif you could turn now to Figure 1
16 of Meador, because | want to match up some of

17 these numbersin the text with the figure.
18 A Okay. | haveto twist my head here.
19 Q Noproblem.

20 A Okay.

21 Q Doyousee--InFigurel, at theleft
22 sidethere, do you see the number 257

23 A ldo.

24 Q Andit'spointingto -- to the

25 structure that apparently is-- is the hopper?

Page 40
1 And they do have to deal with HF,

2 because they're generating it. And vaporswill
3 come out of that auger system, but it's all
4 happening because the raw material isreacting
5 with the water asit's going up through the
6 auger.
7 Q. (BY MR.LaROQUE) Going back to column
8 4in--in Meador and that sentence that we just
9 looked at, it said, water is maintained at a
10 level 32 in the hopper 25 and screw conveyor 26
11 to exclude oxygen or air entering into the
12 crusher 27 and, thence, into the pyrolysis
13 chamber.

14 Do you remember that?
15 A Yes
16 Q Soisthiswaterinthe hopper also

17 acting as a seal to exclude oxygen or air from
18 entering into the crusher and, thence, into the
19 pyrolysis chamber?

20 A Itwill actinthat way. It will have

21 that dual effect of reacting with the LiPF6 and
22 excluding air from following its way into the
23 pyrolysis chamber.

24  Q Okay. And sothewater isthere--is
25 part of thisdual purpose to protect the vacuum

Page 39
A That lookslikeit is where the hopper

isfeeding in to the auger, which is -- looks
like the auger is 32.

Q And -- so the patent said that a
liquid, such as water, is maintained at alevel
32 in the hopper, right?

A Yes

MR. SCHENKER: Objection. Form.
9 Q. (BY MR.LaROQUE) Why would the hopper

10 befilled with water?

oO~NO O~ WNPE

11 MR. SCHENKER: Objection. Form.
12 Y ou can answer.
13 A Inthiscase, you look at what Meador

14 isdoing overall, and Meador is doing this

15 decomposition at 350 and 600 -- between 350 and
16 650 degrees.

17 Before it getsto the pyrolysis

18 chamber, they're neutralizing, in this-- in

19 this hopper, in -- where -- where you see the

20 water level is-- | mean, asthe material goes

21 in and is going through the auger, it's reacting

22 withwater. And what will happen thereis,

23 water will react with the LiPF6 and form HF, and
24 basically it will just destroy the saltin

25 the -- in the battery.

Page 41
1 inside of the system?

2 A Yes

3 Q Canyouexplain how that water seal

4 works?

5 MR. SCHENKER: Objection. Vague.

6 Lacksfoundation.

7 A | haven't--just fromachemica

8 engineering standpoint, it'sthere as a barrier.

9 Air -- in the absence of the water, the air
10 would just follow the raw materials, the -- down
11 through the auger, asthey're going up. And air
12 would just follow and have easy accessto ending
13 up in the pyrolysis chamber.
14 If you have abarrier -- in this case,
15 water -- you're putting your raw materials, they
16 go -- they're asolid, they're going to go to
17 the bottom, and then they're going to go through
18 the auger process. But you still have alevel
19 of water that they pass through, and the water
20 leved is set to a height enough that some water
21 might be augered through, but there's enough
22 water, and at least enough play between the
23 auger blades and the lower part of the chamber,
24 that the water will just stay back down and --
25 and maintain alevel.
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Page 42 Page 44

1 And they probably have something, 1 Q Andthenitgoesontosay, This
2 that's not listed here, that would just trickle 2 arrangement effects a seal of closed bin 37
3 inwater to make up for -- for lost water as 3 which excludes air or oxygen entering pyrolysis
4 this process goes on, because water would be 4 chamber 15 from closed bin 37.
5 dlightly consumed if it is reacting with the 5 Do you see that?
6 LiPF6 salt in the -- in the battery. 6 A |seethat.
7 Q. (BY MR.LaROQUE) Okay. Sofairto say 7 Q Okay. Sothere'sanother sea here,
8 that the presence of the water here keeps the 8 on the other side of Meador's system; is that
9 air from passing from -- from the outside, from 9 right?
10 the atmosphere, say, into the crusher and the 10 A [I'mscrollingtolook at the figure
11 pyrolysis chamber? 11 again.
12 A Yes That'swhatitsfunctionis. 12 Q Sure
13 And they -- they have away to maintain it, and 13 A Yes
14 they -- obviously, through some engineering 14  Q Andhow does-- how does that seal 37
15 design, they decided what an appropriate level 15 work?
16 would be. 16 MR. SCHENKER: Objection. Form.
17 MR. LaROQUE: Wehavebeengoingabout |17 A Waéll,it-- thereisased,
18 an hour. How about a short break? 18 obvioudly, that's controlled by
19 THE WITNESS: Okay. 19 pressure-sensitive switches, that not only
20 THE VIDEOGRAPHER: We are going off 20 you -- you discharge a portion of the material
21 therecord. Thetimenow is9:15. 21 onto the screw conveyor, but thereisa-- an
22 (Whereupon, a recess was taken.) 22 arrangement where the closed bin 37, which
23 THE VIDEOGRAPHER: We are back onthe | 23 excludes oxygen by entering -- from entering the
24 record. Thisisthe start to Media Number 2. 24 pyrolysis chamber -- if I'm looking, and what |
25 Thetimeis 9:26. 25 understood what | was seeing, bin 37 has -- you
Page 43 Page 45
1 Q. (BY MR.LaROQUE) Dr. van Schalkwijk, 1 know, you see the wavy lines of 33, and you can
2 before the break we were looking at Figure 1 of 2 say, well, that looks like liquid, but it's
3 Meador and discussing how the water in the 3 solid material. And -- and air could comein,
4 hopper keeps air from entering into Meador's 4 basically, as abackflow. And that's why they
5 system. 5 have sealsto protect it from having a backflow
6 Do you remember that? 6 of air.
7 A Yes 7 Y ou see -- you know, 33, that's
8 Q Soitactsasabarrier to keep the 8 collected binned materia after pyrolysis, and
9 air out, right? 9 it -- that'swhy it's, | guess, wavy, because
10 A Yes 10 it'san uneven thing. But you could have, in
11 MR. SCHENKER: Objection. Vague. 11 that system, a backflow of air, that would go
12 Q. (BY MR. LaROQUE) So aslong aswe're 12 down through 36 and then back up into the system
13 talking about these barriers, I'd like to direct 13 and cause a problem.
14 you to another passage in Meador. And if you 14 Q. (BY MR.LaROQUE) It would compromise
15 would go to column 4 in Exhibit 1011. 15 the vacuum that you're trying to maintain?
16 A Okay. 16 A Itwould-- it would cause -- it would
17 Q Andif youlook at line 57, theresa 17 compromise your vacuum --
18 sentence there. It says, Closed bin 37 is 18 MR. SCHENKER: Objection to form.
19 designed with pressure-sensitive switches to 19 Lacksfoundation.
20 discharge aportion of solid material 33 onto a 20 A --in--inmy understanding of this
21 screw conveyor 39 for transporting to the 21 diagram.
22 screening collector 80 for separation of the 22 Q (BY MR.LaROQUE) And that's because
23 solid battery components. 23 the -- because, asyou testified, | believe,
24 Do you see that? 24 that air would come -- you'd have a backflow of
25 A Yes 25 air that would go down 36 and then back up into

12 (Pages 42 - 45)
Veritext Lega Solutions
WWw.veritext.com 888-391-3376

Duesenfeld Ex. 2024-012



Page 46
the system, right?

MR. SCHENKER: Objection.
Mischaracterizes the testimony.

A Thisdoesn't refer to any of my direct
testimony, because | didn't gointo a
description of the details of Meador's device.

Q. (BY MR. LaROQUE) No. | understand
that. But | wasreferring to -- to the
statement that you just made in answer to one of
my previous questions.

Y ou said that you could have in that
system a backflow of air that would go down
through 36 and then back up into the system and
cause aproblem. Right?

A | did say that.

MR. SCHENKER: Objection to form.

17 Q. (BY MR.LaROQUE) Okay. And that
18 problem would be that it would compromise the
19 vacuum in -- inside the system?

20 A Inthiscase, that would be

21 compromising the vacuum.

22 Q Okay. Solooking at Figure 1 of

23 Meador, thereis abarrier at 32, which isthe

24 water barrier that we discussed earlier,

QUOWoO~NOOTA,WNLE

o
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Page 48
1 mercury?

2 MR. SCHENKER: Objection. Form.
3 A By my understanding of the way
4 Meador's system operates, yes, that's how
5 they're configured.
6 Q. (BY MR.LaROQUE) Okay. All right.
7 And so just to be clear, the water on the inside
8 of the seal at the location 32 in Figure 1, the
9 pressure at that location in Meador's system
10 would be the 17 hectopascals?
11 MR. SCHENKER: Objection. Form.
12 A That would be my -- my interpretation
13 of this system, yes.
14 Q. (BY MR.LaROQUE) Okay.
15 Dr. van Schalkwijk, | would like to
16 look back at your declaration now, which is
17 Exhibit 1003. And if you could turnto
18 paragraph 69, and that is at page 22.
19 A Yes
20 Q Anddoyou see here, you say,
21 Similarly, it haslong been understood that
22 reducing ambient air pressure lowers the boiling
23 poaint of fluids (the temperature at which a
24 fluid transitionsto a gas).

25 correct? 25 Do you see that?
Page 47 Page 49
1 A (Noaudibleresponse.) 1 A ldo
2 Q I'msorry. Wasthat ayes? 2 Q Canyou explain further the
3 A Yes 3 relationship that you're describing here between
4 Q Andtheresabarrier at -- at 37, 4 ambient air pressure and the boiling point of

5 whichisthe -- the -- which isthe -- the bin

6 that we were just discussing, correct?

7 A Yes

8 Q And-- and between those two barriers,

9 you have Meador operating the system under a
10 vacuum, correct?
11 A Yes
12 Q That'sthe vacuum that you described
13 at paragraph 146 of your declaration, right?
14 MR. SCHENKER: Object to form.
15 A A few minutesago, looking at 146 in
16 my mind right now, yes, that would be the
17 vacuum.
18 Q. (BY MR.LaROQUE) And that's that
19 vacuum that's at, you said, .5 inches of
20 mercury, or approximately 16.9 hectopascals?
21 A Right.
22 Q Allright. And so theentirevolume
23 between those two seals, 37 -- I'm sorry -- 32
24 on the one side and 37 on the other side, would
25 be at this pressure, this vacuum of .5 inches of

5 fluids?
6 A Ifyou--whenyou seealisted
7 bowling point of amaterial, aliquid, generally
8 that's going to be based on room temperature of
9 ambient temperature and ambient pressure. It's
10 going to be measured at atmospheric pressure.
11 If you look at a specification sheet
12 for any liquid -- organic liquid or other
13 liquids, inorganic liquids -- often in their
14 specification sheetsit will show some
15 information about the vapor pressure or the
16 boiling point at various pressures. If you are
17 above atmospheric pressure, it takes a higher
18 temperatureto boil. If you're at a reduced
19 pressure, material will vaporize at alower
20 temperature. So, in other words, the boiling
21 point would be reduced.
22 You could say, oh, at this pressure my
23 boiling point is -- at room temperature my
24 boiling point is a hundred degrees. At this
25 reduced pressure here my boiling point is, you
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Page 50
1 know, 70 degrees or 80 degrees, whatever the

2 liquid. They'reall different.
3 If I'mat 1.1 atmosphere, a heavy
4 pressure on top of my liquid, it would take more
5 to get that liquid to vaporize, so the boiling
6 point would be higher.
7 So there's a relationship between the
8 applied pressure or ambient pressure and the
9 boiling point of aliquid.
10 Q Understood.
11 | want to -- | want to explore that a
12 little bit more. Andto do so, | am going to
13 introduce another exhibit, so give mejust a
14 moment here.
15 A Andit should just show upin my
16 Marked Exhibitslist at some point?

17 Q Itshould.
18 All right. So | will tell you, it's
19 giving me some errors as I'm trying to -- to

20 stampit. But I'mjust going to go ahead and

Page 52
Do you see that?

1

2 A (Noaudibleresponse.)

3  Q Justatthe bottom of the plot,

4 underneath the plot.

5 A Iseeit. | seeit. | seeit.

6 Q Sorry. | think | missed your answer.

7 mbara, do you know what that means?

8 A \Millibars, | believe. I'm not sure

9 what the aat the end -- maybe that means
10 absolute, millibars absolute.

11 Millibars are another unit of

12 pressure.

13 Q I think that's afourth unit now that
14 we've--

15 A Itseemsto be, yeah.

16 And | don't know the conversion

17 factors offhand, but it does say a millibar is

18 equa to ahundred pascals. And if you have a

19 hundred thousand of them, you would get up to --
20 you would get up to 1 atmosphere.

21 seeif | canintroduce it here. 21 Q Okay. | justwantto--want to --
22 All right. 1t should be there now. 22 Actualy, let me -- let me make
23 It's-- 23 something clear for the record.
24 A It'sthere. 24 Do you seg, at the top of the page
25 Q -- number 2025. 25 here, it says, Water Boiling Point as Function
Page 51 Page 53
1 (Deposition Exhibit Number 2025 marked 1 of Absolute Pressure?
2 for identification.) 2 A ldo
3 A Yes 3 Q Allright. Anddo you see, at the
4 Q Letmeknow whenyou havethat up. 4 bottom, there'sa URL listed?
5 A |haveitup. 5 A ldo.
6 Q Dr.van Schalkwijk, do you recognize 6 Q Anditsays,
7 what's shown here? 7 https.//www.engineeringtool box.com/waterevacuati
8 A Thisshows methewater boiling point 8 onpressuretemperatured 1686.html.
9 asafunction of absolute pressure. 9 Do you see that?
10 Q Andsothis--thisisagraph, 10 A | seethat.
11 correct? 11 Q Allright. Andjustto beclear, in
12 A Yes 12 casel missed it, becauseiit's -- the stamp's
13 Q Andisthisillustrating that 13 not shown on here, I've introduced this as
14 relationship that you were just describing, 14 Exhibit 2025 for the record.
15 between ambient air pressure and the boiling 15 A Yes
16 point of fluids, in this case, water? 16 Q Andthatisthe next exhibitinline
17 A Yes 17 for the patent owner's set of exhibits here, so
18 Q Andfairto say that -- 18 that's why it has that number 2025.
19 Well, let me -- let me back up. 19 A Okay.
20 SoontheY axiswe have water for 20 Q Allright. Sogoing back to -- to the
21 boiling temperature, correct, in degrees 21 X axis, the 100 -- you seeit says, mbara,
22 centigrade? 22 those -- that millibars, we think, absolute
23 A | seethat. 23 equals 100 Pa?
24 Q Okay. Andonthe X axiswe havethe 24 A Yes
25 units. It says, mbara, in the brackets there. 25 Q Andwetaked earlier how 100 Pa,
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Page 54
1 that's -- that's 1 hectopascal, correct?

2 MR. SCHENKER: Objection. Lacks

3 foundation. Mischaracterizes testimony.

4 A I'mgetting my hectos or my -- | would

5 just rather stick with pascals.

6 Q. (BY MR.LaROQUE) Okay. Okay. So

7 if -- if we're talking about pascals, then

8 this-- do you agree that this -- that this

9 exhibit is showing the relationship between the
10 boailing -- the temperature at which water boils
11 ontheY axis and absolute pressure on the
12 X axis?
13 A Yes
14 MR. SCHENKER: Objection. Lacks
15 foundation.
16 Q. (BY MR.LaROQUE) And, sir, do you have
17 any reason to doubt that what's represented here
18 is-- isnot accurate?
19 A No. Thisisthekind of -- thisis--
20 | mean, an engineering toolbox like this -- and
21 there are various websites of this nature -- you
22 would expect a design engineer or a person of
23 ordinary skill would solve this kind of

Page 56
1 boiling temperature of water at atmospheric

2 pressure?

3 A 100 degrees.

4  Q Anddoes-- doesthat help you

5 calibrate what's shown on the X axis?

6 MR. SCHENKER: Object to form.

7 A Itdoes, toadegree. No punintended
8 with degrees.
9 A hundred degrees C isaboiling point

10 of water at 1 atmosphere. And since we're

11 aready showing that axis, it looks like, where
12 the green lineis exiting the top of the chart

13 at about 1,000, obviously, then, that makes this
14 millibars, because that's -- a thousand

15 millibarsisone bar, 1 atmosphere. It seemsto
16 be crossing 100 degrees, as you would expect.
17 Q. (BY MR.LaROQUE) Okay. Sowith
18 that -- with that clarification, let me go back

19 and reask my question, which -- which was, what
20 isthe boiling point of water at 300 millibars
21 absolute, according to this graph?

22 MR. SCHENKER: Objection to form.
23 A According to thisgraph? It looks

24 information. 24 like 70 degrees C.
25 So | have no reason to doubt this 25 Q. (BY MR. LaROQUE) Let's keep going.
Page 55 Page 57
1 information. 1 What isthe boiling point of water at
2 Q Okay. That-- I think that -- that 2 100 millibars absolute, according to this graph?
3 answers my question. Thank you. 3 A Itlookslikeit's between 40 and 50.
4 So | wonder if you can help me out 4 Q AndI'mgoing tokeep going. And it
5

here by looking at some numbers.
6 And so my first question would be,
7 what isthe boiling point of water at
8 300 millibars absolute? Can you tell that from
9 thisgraph?
10 MR. SCHENKER: Objection. Form.
11 A Thetitleof the X axisisalittle
12 confusing. Is--isit telling me that each of
13 these numbersis millibars or that -- or isit
14 just telling me that a millibar is a hundred
15 pascals?
16 So | don't know if thisaxisis
17 referring to pascals or millibars.
18 I'm going to -- I'm not going to make
19 any assumptions without understanding the X axis
20 alittle more.
21 But if you want to finish your
22 question, I'll seeif | can answer it.
23 Q. (BY MR.LaROQUE) Wéll, let me ask you
24 another question.
25 Do you know the boiling point -- the

(&)

may be helpful now to move to the -- the blowup
6 that we see here, that's -- that hasthe X axis
7 unitsinlog scale.

8 Do you see that?
9 A ldo
10 MR. SCHENKER: Objection.

11 Q. (BY MR.LaROQUE) And I'm wondering if
12 you can tell me, what is the boiling point of

13 water at 17 millibars absolute?

14 MR. SCHENKER: Objection. Lacks

15 foundation. Vague.

16 A Sol would estimate here, somewhere
17 near 20 degrees.

18 Q. (BY MR. LaROQUE) Okay. Soyou say
19 it'sabout -- about 20 degrees.

20 Let's-- let me take alook here.

21 All right. So let me-- let me ask

22 you aquestion.

23 Do you have a means available to you

24 right now for calculating the boiling

25 temperature of water at an absolute pressure of
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Page 58
1 17 millibars absolute?

2 MR. SCHENKER: Objection. Vague.
3 A | donot havethat means. My
4 calculator is packed in my luggage at the hotel.
5 Q (BY MR.LaROQUE) | understand.
6 Soif | represent to you that the
7 boiling point of water at -- at 17 millibars
8 absoluteis approximately 15 degrees centigrade,
9 do you have any reason to disagree with that?
10 MR. SCHENKER: Objection. Form.
11 A [I'minterpolating the chart that I'm
12 seeing, including the blowup, is not an
13 unreasonable number.
14 Q. (BY MR.LaROQUE) Okay. So let metake
15 that just a bit further.
16 We're talking about 17 millibars
17 absolute, right?

18 A Yes
19 MR. SCHENKER: Objection. Form.
20 Q. (BY MR.LaROQUE) And do you see there,

21 inthe X axis, it says, millibars absoluteis
22 equal to 100 pascals?

23 A Yes

24  Q Sofairtosay that 17 millibars

25 absolute would be 1700 pascals?

Page 60
1 We discussed earlier that the pressure

2 at -- at theinside of the sedl, at that
3 location 32, would be .5 inches of mercury,
4 correct?
5 MR. SCHENKER: Objection. Form.
6 A I'dwantto go back to look at Meador,
7 with this -- with this chart aready in my mind.
8 And | think | know where it's going, but | --
9 let me go back to Meador, if | can.
10 Q. (BY MR.LaROQUE) Sure. Goright
11 ahead.
12 A Meador, Meador, Meador, pressure,
13 pressure, pressure.
14 Okay. Go into your next question,
15 because | was just checking for some ambiguity
16 here. No. Not finding it.
17 Q Okay. Sol -- 1 wasjust confirming
18 we discussed earlier that the pressure at the

19 inside of that water sedl, at that location 32

20 inFigurel--

21 A Yes

22  Q --would be.5 inchesof mercury,

23 right?

24 A Yes

25 Q Andwe had discussed how .5 inches of

Page 59
MR. SCHENKER: Objection. Form.

1

2 A Saythat again, please?

3 Q. (BY MR. LaROQUE) Do you agree, then,
that 17 millibars absolute -- if 1 millibar

5 absolute is equal to 100 pascals, that

6 17 millibars absolute would be 1700 pascals?

7 A That would be correct.

8 Q Anddoyou recall earlier we discussed

9 the difference between hectopascals and

N

10 kilopascals?

11 A Yes

12 Q Anddo you remember we concluded that
13 100 -- I'm sorry -- that 1 hectopascal is

14 100 pascals?

15 A Yes

16 Q Sothat 1700 pascals-- bear with me

17 here -- would be 17 hectopascals, correct?

18 A |think so, yes.

19 Q Okay. Doyouremember alsowe

20 discussed earlier that the water -- going back
21 to Meador's Figure 1, the water on the inside of
22 the sed at that location 32 would be at

23 .5inches of mercury? That was your

24 testimony --

25 Or I'm sorry. Strike that.

Page 61
mercury is equal to 17 hectopascals, right?

1
2 A Yes
3  Q Andwejust discussed that the boiling
point of water at -- at 17 hectopascals, you

5 agreed with me that the boiling point is

6 15 degrees centigrade, right?

7 A Yes

8 Q Sodoyou agree, then, that the water

9 at theinside of that seal, at that location 32,
10 would boil at atemperature of 15 degrees
11 centigrade?
12 MR. SCHENKER: Objection to form.
13 A Weagreed to anumber that would be
14 around there, yeah, 15, 17 degrees, somewhere --
15 somewherein that. | think my first number |
16 threw out was about 20.
17 But, yes, alow temperature, compared
18 to the boiling point of water at standard
19 pressure.
20 Q. (BY MR.LaROQUE) All right. And if
21 that water boils at -- inside at that location
22 32, that's -- that's going to actually remove
23 the water from the seal, correct?
24 A That would betaking water away from
25 the sedl.

N
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Page 62
1 Q Andif youtakewater away from the

2 sedl, if you continue to do that, you'll lose
3 the sedl, right?
4 A Yes Butl don't see--You know,
5 they show the seal. | don't know if they
6 mention the operation of maintenance of that
7 sead. Maybe there's a continuous feed of water
8 goingintoit.
9 Q Okay. Butthat'snot something
10 that -- that you --
11 A That'snot clear, that it shows up on
12 the diagram, but that --
13 Q Yeah. Sojustto beclear, that --
14 that's not shown, correct?
15 A I'mjust-- I'mjust scrolling through
16 it. | amnot seeingit. So, no, | don't see
17 that that's taking place.
18 What | do see --
19 Q Justto beclear, when you say you
20 don't see that that's taking place, what do you
21 mean by that?
22 MR. SCHENKER: The witness had not
23 completed his answer.

Page 64
1 to maintain the integrity of the pyrolysis
2 chamber, which is going to have alot of gas,
3 anyway, from the decomposition of the comminuted
4 materials, which contain electrode material, but
5 also the binder, the separator, and
6 electrolyte -- the electrolyte solvents. Those
7 are going to decompose, and they need to be able
8 to -- to vent those off.
9 Q. (BY MR.LaROQUE) Okay. But those
10 thingsthat you just explained about the
11 water -- the pressure valves releasing that
12 vaporized water, none of that is actually
13 described in Meador, correct?
14 MR. SCHENKER: Objection.
15 A Theuseof the pressure valvesis not
16 provided. The -- the -- the refeed, maintaining
17 thelevels of the water, that's not described.
18 But it would be, | believe, a necessary element.
19 The valves 22 and 23 are there for
20 safety reasons, in case pressure does get too
21 high.
22 And al of these -- al of the
23 off-gases from the furnace, which would include

24 (Cross-talk.) 24 any water that's gotten into the furnace area,
25 (Reporter clarification.) 25 exits up through the flue, whichiis, | think,
Page 63 Page 65
1 MR. LaROQUE: | thought he was 21. And so your gases are redlly taken out.
2 finished. They -- In amodern facility, you
3 MR. SCHENKER: No. He started to say, would have to have alot of air-handling
4 What | do see... equipment. Thisis1994. Y ou would haveto

5 A Whatl do seeisthat there -- even if
6 thewater isvaporizing and getting up through
7 the auger -- vaporized water is getting up
8 through the auger and down into the -- past 27
9 and into the chamber, there are valves, pressure
10 valves, at 23 and 22 that would relieve
11 pressure. So if there's extra pressure due to
12 some steam that's generated from vaporized
13 water, at least it's vented and not going into
14 the pyrolysis chamber. It's caught by a
15 pressure relief valve at 23.
16 That may not be the exact position of
17 23. Thosearekind of -- thisisjust a
18 schematic, as opposed to the actual -- absolute
19 engineering drawings.
20 But you could prevent the water -- and
21 then there would probably be, again, in the --
22 the actual device, amethod by which the water
23 level is maintained, even thoughiit is
24 evaporating rapidly at that low pressure.
25 23 isventing off the steam, really,

gasesto escape the building. And if you go by
most factories of any kind, you'd see alot of
plumbing on theroof. And that would have had
to have been occurring here.

But really what you're doing is,
you're decomposing anything organic in that
pyrolysis chamber, and you're getting down to
really just the -- the active materialsin the
battery. But you're also cooking the active

1
2
3
4
5 have alot of equipment for not allowing certain
6
7
8
9

10
11
12
13
14

15 materials so that they can't be active anymore.

16 Q. (BY MR.LaROQUE) And | just wanted to
17 confirm something that you said earlier.

18 Y ou said, the refeed maintaining the

19 levels of the water.

20 That's not described in Meador, right?

21 A Not described.

22 Q Okay. | want to ask another question.

23 And I'd liketo turn you -- your attention to

24
25

another disclosurein Meador, and that is at
column 3, and starting around line 30.

17 (Pages 62 - 65)

Veritext Lega Solutions

WWw.veritext.com

888-391-3376

Duesenfeld Ex. 2024-017



Page 66
1 And | think we looked at this earlier,

2 but it says -- again, it says, the feed auger or
3 screw conveyor is sealed with water or other
4 liquid to exclude air or oxygen from the
5 pyrolysis chamber.
6 You seethat?
7 A Line30. Water or other liquid. Yes.
8 Q Allright. Andwe talked earlier
9 about how -- how that water acts as a barrier to
keep air from -- from passing through from the
atmosphere outside, right?

A Yes

Q Soyou have the atmosphere outside.
And then inside, on the other side of that
barrier, you have this vacuum, correct?

10
11
12
13
14
15

16 A Yes

17 MR. SCHENKER: Objection.

18 Q. (BY MR. LaROQUE) So there's a pressure
19 difference, then, between the -- the environment
20 on the outside and the vacuum on the inside?

21 MR. SCHENKER: Objection. Form.

22 A That would be the way | would

23 interpret this, yes.

24
25

Q. (BY MR. LaROQUE) So we can calculate
what that pressure difference would be, right,

Page 68
1 Q Okay. Andyou actualy said in your
2 declaration what the pressure inside the
3 pyrolysis chamber can be, right, at that
4 paragraph 146 of your declaration?
5 Y ou said, According to Meador, the
6 pyrolysis chamber can be maintained under slight
7 vacuum, such as .5 inches of mercury, whichis
8 approximately 16.9 hectopascals.
9 Y ou remember we looked at that
10 earlier?
11 A Yes
12 Q Sothepressurein the pyrolysis
13 chamber is -- isthe 16.9 hectopascals. Isthat
14 correct?
15 A Soyoucanlook at that line, column
16 5, at 60 -- 61, maintains a vacuum of one-half
17 inch of mercury.
18 What it doesn't say isthat it
19 maintains -- it doesn't say what the absolute
20 pressureis. It says, maintains a vacuum of
21 approximately one-half inch of mercury.
22 Now, the interpretation can go either
23 way here. Isthat the absolute pressure that's
24 |eft, and that's -- that's the mercury -- that's
25 the half inch of mercury, that's the pressure

Page 67
if we know -- aslong as we know what the

pressure is outside?
MR. SCHENKER: Objection. Form.
Q. (BY MR. LaROQUE) Let me strike that
and ask it again different -- differently.
We can calculate what that pressure
7 difference would be aslong as we know the
8 pressure outside and the pressure inside the
9 system, correct?
10 A Not necessarily. We know the
11 temperature on the inside of the system, but we
12 know -- we don't know what is going to fill up
13 that space, that volume of the chamber. Wejust
14 know the temperature that the gases would reach
15 during the decomposition, during the pyrolysis,
16 but we don't know what that -- And, in any case,
17 the system is maintaining a vacuum and -- and
18 sucking out these fumes through the flue. And,
19 essentially, since the gases -- the pyrolysis
20 gases are escaping through the flue, the
21 pressure inside the pyrolysis chamber should be
22 quite low, because --
23 Q And--
24 A --becausethegasisjust -- hot gas
25 isjust escaping out the flue.

OOk, WN PR

Page 69
relative to atmospheric? It'savery, very, you

know, intense vacuum. Or isthat a slight
vacuum of, really, instead of 30 inches of
mercury, which is atmospheric pressure, only 29
and ahaf? Soit's--if it'sadight
vacuum -- and that's till going to being a
vacuum, and it's still going to be drawing air
away from atmospheric pressure.
But, in any case, either way, oneisa

very intense vacuum, one is a slight vacuum.

Q Soyourejust --

A And--

Q Go ahead.

A (No audible response.)
15 Q WEeél, let meask this question: So
16 you said, at paragraph 146, that the pyrolysis
17 chamber can be maintained under slight vacuum,
18 such as .5 inches of mercury, right?
19 A Yes
20 Q So--Okay. Sothat statement
21 indicates that, between those two
22 interpretations that you just mentioned, the
23 dlight vacuum interpretation is -- isthe one --
24 isthe correct one?
25 A Inmy reading of this, yes. Haf-inch

QUOWoO~NOOOTA,WNEPE

Nl el
DRwN PR
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Page 70
1 of mercury is sucking, but it's not -- you know,

2 it'ssucking intensely down to aredly big
3 vacuum. If you sucked all the way to areally
4 hig vacuum, that's pretty energy intensive.
5 A half-inch of mercury differencein
6 pressure, that small, slight vacuum, as | termed
7 it, is still enough to move alot of air, push
8 it out of the system, without intense use of the
9 vacuum pump. It would bejust really having to
10 lower the pressure alittle bit, and then keep
11 airflow &l the way through the system so that
12 everything that's generated is moved on out of
13 the-- out of the chamber after the pyrolysis
14 has occurred.
15 Q That can happen at that dight vacuum,
16 whichis.5inches of mercury lessthan
17 atmospheric pressure?
18 A Yes That--that is till enoughto
19 make aconsiderable breeze.
20 Q Soif.5--I'msorry. Strikethat.
21 You said earlier that atmospheric
22 pressure is approximately 30 inches of mercury,
23 right?
24 A Approximately 30 inches of mercury for
25 1 atmospheric pressure at room temperature.

Page 72
1 absolute, it would take alot more energy to

2 maintain that level of pressure inside the

3 pyrolysis furnace than if it was -- than if it

4 wasthe 29.5 inches of mercury that we just

5 talked about, correct?

6 MR. SCHENKER: Objection. Vague.

7 Lacksfoundation. Mischaracterizes testimony.

8 A It's--it'svague, but it -- the

9 reason it makes sense to me, to interpret it the
10 way | did, isthat that means within the
11 pressure being very slightly below atmospheric,
12 theissue of water boiling at alow temperature
13 isn't aproblem, because we would be very close
14 to the top of that pressure boiling point curve,
15 and water suddenly evaporating at 15 degrees --
16 boiling at 15 degreesis an issue.
17 And that's why it made sense to meto
18 interpret this as a slight vacuum, just coming
19 down from 30 to 29.5 inches.
20 Q. (BY MR. LaROQUE) Okay. Understood.
21 (Reporter clarification.)
22 Q Okay. And sowhen you say that's why
23 it made sense to you to interpret thisas a
24 dlight vacuum just coming down from 30 to
25 29.5inches, you mean it makes sense to you to

Page 71
Q Okay. And soif the pressureinside

Meador's pyrolysis furnace is one-half inch of
mercury less than atmospheric pressure, then
that pressure would be approximately 29.5 inches
of mercury, correct?
A Yes
7 Q Okay. All right. Sojustto be
8 clear, your interpretation where -- of Meador's
9 teaching is that the pressure inside the
10 vacuum -- I'm sorry -- inside the pyrolysis
11 chamber is about 29 point half [sic] inches of
12 mercury absolute pressure?
13 A Yes Becausethey don't say here
14 relative for absolute. But either
15 interpretation would serve the purposes of being
16 avacuum, because they would be reduced from
17 atmospheric pressure, and thus constitute a
18 vacuum in terms of moving material away from the
19 source of the -- of the gas. It would be
20 sucking gas al the way through the system.
21 Q Okay.
22 A Andl won't elaborate again on
23 something else here, so --
24 Q Allright. Sofair to say that --
25 that, if the pressure were 17 millibars

OOk, WN PR

Page 73
1 interpret this as arelative pressure, not an

2 absolute pressure?
3 A Aréative pressure, because that
4 makes sense because of the water.

5 Q Okay. Understood.
6 I'm going to ask you -- change gears
7 here and ask you about another aspect of Meador
8 here.
9 Can you take alook at paragraph 70 of
10 your declaration, which is Exhibit 10037
11 A Holdon.
12 Yes.
13 Q Anddoyouseeitsaysin--aboutin

14 the middle of the paragraph there, Early work on
15 water-activated batteries demonstrated that

16 batteries with agueous el ectrolyte solvents

17 could be rendered inactive by evaporating the
18 water from the electrolyte using heat and

19 vacuum?

20 A Yes

21  Q Whatisanaqueous €electrolyte

22 solvent?

23 A Wherewater isthe solvent, instead of

24 something organic, which would be nonaqueous.
25 Anything where the word aqueous appears, it's
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Page 74
implied water -- or it's specified water. Water
is agueous.

Q Sowhat kinds of batteries would have
aqueous el ectrolyte solvents? Would lithium-ion
batteries have agueous el ectrolyte solvents?

MR. SCHENKER: Lacks foundation.

A No.

Water reacts with lithium and lithium
materials, including lithium anodes, which is
really graphite with a bunch of lithiumionsin
it. And they're at avoltage where they will
react with water to basically produce hydrogen
and oxygen and alot of heat.

Batteries that have water are
15 lead-acid, nickel-cadmium, nickel-metal hydride,
16 flow batteries, like vanadium, nickel-iron, and
17 other batteries that don't utilize a anode that
18 isof the voltage encountered in lithium or
19 lithium-ion batteries, any kind of
20 lithium-containing battery.

21 Q Okay. Soyou mentioned -- | think you
22 just mentioned nickel-iron? That's an example
23 of abattery with an agueous electrolyte

QUOWoO~NOOTA,WNLE

el
DwN P

Page 76
layers of the graphite, the graphene sheets that

1
2 make up graphite -- graphite particle.
3 More recently, they've made lithium
alloyswith, for example, silicon. But that is
5 not considered in any of these, and it's going
6 to present new challengesto recyclers.
7 But al of those materials with
8 lithium incorporated -- lithium ions
9 incorporated into those materias are
10 lithium-based anode materials, and they operate
11 at avoltage that would be very reactive with
12 water.
13 Q |Isee Andsoyou say, very reactive
14 with water. That means that -- that exposing
15 these batteries to water could be dangerous?

N

16 A Yes

17 Q Is--isthat true regardless of

18 whether the battery has been -- has been

19 discharged?

20 A In--

21 MR. SCHENKER: Objection. Lacks

22 foundation. Vague.
23 A If you had adischarged lithium-ion

24 solution? 24 battery, even if it's down around 0 volts, the
25 A Yes 25 anode material is still going to contain some
Page 75 Page 77
1 Q What about nickel-cadmium? Would that 1 lithiumion, so you can never really get it al
2 have an aqueous electrolyte solution? 2 out of there.
3 MR. SCHENKER: Objection. 3 So if you open up alithium-ion
4 A Yes Ithas--ithasanagueous 4 battery, where you'd say, well, it's 0 volts,
5 electrolyte solution. 5 it'sfine, then you expose it to water, you're
6 Q (BY MR.LaROQUE) What about alkaline 6 dtill going to have reactivity.
7 batteries? Would that -- 7 Q. (BY MR.LaROQUE) So there's still
8 A Alkainebatteriesare also used in 8 potential danger there?
9 the same electrolyte. They're not rechargeable 9 MR. SCHENKER: Objection. Vague.
10 to akaline, but they have the same electrolyte 10 Foundation.
11 as nickel-cadmium and nickel-metal hydride. 11 A It dependson your definition of the
12 Q | want to ask you aquestion. 12 word danger. Butit-- it -- it'snot an
13 Y ou -- you mentioned a moment ago that 13 advisable thing to do.

14 water reacts with lithium and lithium materials.
15 A Yes

16 Q Andyou saidthat it produces hydrogen
17 and oxygen and alot of heat, correct?

18 A Yes

19 Q Sothat would -- that would have --

20 and those -- the lithium anodes would be in

21 lithium-ion batteries, right?

22 A Thelithium -- theanodein a

23 lithium-ion battery, for the longest time, has
24 been graphite, where you insert lithium --

25 during charge, you insert lithium ions into the

14 Q. (BY MR.LaROQUE) Understood.

15 MR. LaROQUE: We've been going about
16 another hour. How about another short break?
17 THE WITNESS: Sure.

18 THE VIDEOGRAPHER: We are going off
19 therecord. Thetimenow is10:22.

20 (Whereupon, a recess was taken.)

21 THE VIDEOGRAPHER: We are back on the
22 record. Thisisthe start to Media Number 3.

23 Thetimeis10:36 am.

24 Q. (BY MR. LaROQUE) Welcome back,

25 Dr. van Schalkwijk.
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Page 78
1 I'd like to introduce another exhibit.

2 Andthisasois onethat was an exhibit to
3 Ascend's IPR petition. So let me go to the
Exhibit Share and get that up for you.
A Sounds good.

(Previously Marked Deposition Exhibit

Number 1010 introduced.)
Q AndthisisExhibit 1010, 1-0-1-0.

Do you see that yet,
10 Dr. van Schalkwijk, in the Marked Exhibits
11 folder?
12 A
13 thefont big.
14 Q Okay. Allright. So-- All right.
15 So having just introduced that exhibit, I'm
16 actually going to direct you back to your
17 declaration -- sorry about that -- and
18 specifically paragraph 148 of your declaration,
19 Exhibit 1003, which is at page 55.
20 And then | promise we'll get back to
21 thelatest exhibit momentarily.
22 A Sure
23 Q Doyou-- Let meknow when you're
24 there, at paragraph 148 of your declaration.

N

© 00 ~NO U

| do. Andit'sopen, and I'm making

Page 80
line 20.

Do you see that?
A Yes
Q Okay. Sonow let's go back to --
A Shin.
Q Let'sgo back to Shin, Exhibit 1010.

And I'll direct you specifically to
column 3 of Shin. Starting at line 4, do you
seeit says, A vacuum forming step of
vacuumizing the inside of the reaction reservoir
by using the vacuum forming means.

And it also describes a heat treatment
step of inputting and heat-treating waste
batteries to be treated by opening a gas
blocking door of theinlet.

Do you see that?

A Yes

Q Okay. Sois--isthat what you were
referring to in your declaration, when you said
the batteries are heated under a vacuum to
evaporate electrolyte, and the resulting gasis
released in the process?

MR. SCHENKER: Objection. Form.

A Yes. That'swhat | wasreferring to.

QUOWoO~NOOOITAWNEPE

el e N e
©CO~NOOOAWNR

20
21
22
23
24

25 A That'sthe bottom of 55. Yes. I'm 25 Q. (BY MR.LaROQUE) So I'd liketo direct
Page 79 Page 81
1 there. 1 you, in Shin, Exhibit 1010, now, farther down in

2 Q Anddoyou seeyou say, Similarly,
3 Shin provides examplesin which waste batteries,
including lithium-ion batteries, are heated
under avacuum to evaporate electrolyte, and the
resulting gasis released in the process.
Do you see that?

A Yes

Q And do you recognize Exhibit 1010,
which we just introduced, as the Shin patent
that you're referring to here?

A Yes

Q Sonow, inthe Shin patent, in
Exhibit 1010, if -- I'm sorry?

A Shall | go back to Shin?

Q Wait. Just -- just a moment.

A Okay.

Q Let'sgotoyour declaration. | just
want to clean that up.

So you said that Shin provides

examples in which waste batteries, including
lithium-ion batteries, are heated under a vacuum
23 to evaporate electrolyte, and the resulting gas
24 isreleased in the process. And you cite
25 Exhibit 1010 at column 2, line 65, to column 3,

N

© 00 ~NO U

10
11
12
13
14
15
16
17
18
19
20
21
22

2 column 3. If you go down to line 21, there'sa

3 new paragraph there.

4 A Yes

5 Q Anditsays, The method further

6 includes astep of injecting inert gasinto a

7 treatment space through agasinlet in order to

8 prevent the inside of the reaction reservoir

9 from exploding subsequently to the vacuum
10 forming step.

11 Do you see that?

12 A Yes

13 Q Sothatiscolumn 3, lines?21to 24.
14 Do you -- do you agree with my

15 numbering there?

16 A Yes

17 Q Butyoudidn't citethoselinesin

18 your declaration at paragraph 148, correct?
19 A I'mgoing to go back to my declaration
20 and seewhich lines| did.

21 Q Gorightahead. Sure.

22 A I'mgoing to start around page 55, so
23 265to 320.

24 Q Yeah. The part of your declaration

25 that we were looking at was -- was in paragraph
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Page 82 Page 84
1 148. 1 maintained by the vacuum pump at the same vacuum
2 A Dr.Shin. Yes. |didn't--1didn't 2 level. Butitisgoing to now have a mixture of
3 include this by reference in my declaration. 3 inert gas, for example, argon, just to keep the
4 Do you have a question about that, 4 percentage of oxygen as lower.
5 then? 5 So it doesn't -- the -- the regulation
6 Q Ido. 6 of the vacuum hasn't changed, and that means the
7 Do you agree that -- that injecting 7 amount of gas overal in the reaction space, the
8 inert gasinto the treatment space, as described 8 treatment space, is maintained at afairly
9 at theselines, column 3, lines 21 to 24, 9 constant vacuum.
10 would -- would reduce the vacuum in the 10 Q There'sno expressdisclosure of that
11 treatment space? 11 in Shin, isthere, maintaining the treatment
12 MR. SCHENKER: Objection. Vague. 12 space at a particular vacuum level after the
13 Lacksfoundation. 13 vacuum forming step?
14 A Itwouldn't necessarily reduce the 14 MR. SCHENKER: Objection. Form.
15 vacuum, because the vacuum is being created by 15 A They don't -- they don't say that, but
16 the vacuum forming device, which isapump. And |16 aperson of ordinary skill knowsthat, by
17 if it'sreducing the vacuum, or it's reducing 17 introducing -- you know, if it'saclosed
18 theair pressureinside, creating resulting 18 chamber, then adding argon would change the --
19 certain amount of vacuum, instead of that gas 19 thelevel of vacuum.
20 that's remaining behind being, you know, alot 20 But since thisis-- you know, has a
21 of oxygen and nitrogen and other things, 21 vacuum being drawn on the -- on the treatment
22 especialy oxygen, that could be -- contribute 22 space, adding argon becomes -- unless you are
23 to something exploding, you can -- it could 23 replacing the argon with a complete trickle of
24 introduce argon, which isaninert gas, to just 24 argon coming in, or atrickle -- or afairly
25 lower the oxygen content and thus reduce the 25 decent flow -- and it doesn't have to be
Page 83 Page 85
1 chance of an explosion. 1 argon -- unless you're replacing that
2 Q. (BY MR.LaROQUE) But if you introduce 2 continuously, then whatever you put in would
3 argon into that chamber, you're -- you're 3 then be sucked out.
4 reducing the vacuum, aren't you? 4 So right now what you're putting inis
5 A Not necessarily. You'reintroducing 5 sucked out, but you are just making it so that
6 argon -- the amount of vacuum would be 6 the mixture of gases in the chamber is now going
7 determined by the work done by that vacuum pump | 7 to beresistant to causing an explosion because
8 and maintaining a certain level of suction. 8 you reduce the concentration of oxygen by
9 You're now replacing oxygen and other gases that 9 increasing the concentration of other gases.
10 are dready there and then are being evacuated 10 And you reach a steady state, once you
11 by the pump. You'rejust adding argon to the 11 get aflow of argon going through there, of the
12 mix, and everything -- and that's probably not 12 inert gas going through there, but understanding
13 just aone-time addition of the argon. You're 13 that, whatever gases are there are continuously
14 probably putting it in there -- you would have 14 being sucked all the way through, because the
15 to continually put it in there because there's a 15 system isworking under a vacuum.
16 vacuum, which means that the gas that's there 16 If you are doing thisin terms of a
17 now is not going to be there two seconds from 17 batch, where you come into a reaction chamber
18 now, or instantly, asit's being sucked out. 18 and then you stop to go through your
19 You'vegot to replaceit. Andyou want to make 19 pyrolysis-- or your heat process, then, once
20 surethat the mixture of gasesthat arein the 20 you put in extra pressure with the argon, you
21 reaction reservoir are not having enough oxygen 21 could continue to use the pump until it is down
22 to create an explosion. So you're replacing it 22 to the vacuum that you had before, knowing now
23 with argon. 23 you have at least brought the concentration of
24 So the mix of gas -- and the 24 oxygen down by adding the inert gas.
25 pressure -- the pressure is going to be 25 So | do not agree that it would be
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Page 86
1 reducing the pressure -- or reducing the vacuum.

2 Q. (BY MR.LaROQUE) Let meask you a
3 different question.
4 If you go up to column 3, at line 4,
5 doyou seeit refers to a vacuum forming step?
6 A Yes
7 Q Andif yougodown column 3toline--
8 well, we can just look at that passage again
9 that we were justing earlier, whereit says, The
10 method further includes a step of injecting
11 inert gasinto atreatment space through agas
12 inlet in order to prevent the inside of the
13 reaction reservoir from exploding subsequently
14 to the vacuum forming step.

15 Do you see that?
16 A Yes
17 Q Andyou understand vacuum forming step

18 thereto be referring back to the vacuum forming
19 step described at line 4?

20 A Yes Theuseof thevacuum device,

21 vacuum forming device -- vacuum forming means,
22 yes.

23 Q And-- but there's no -- there's no

24 subsequent vacuum forming step that's described
25 at lines 21 to 24, correct?

Page 88
1 putting -- you keep putting inert gas injected
2 inthere. And, you know, it's hard to read
3 whether they're doing this on a continuous basis
4 or alittle bit of batch. But, either way, each
5 timethey take -- they take care to make sure
6 that they're not going to have an explosive
7 mixture of gasin the reaction reservoir.
8 Q. (BY MR.LaROQUE) | want to follow --
9 A And--
10 Q Goahead.
11 A Andthey do that subsequently to the
12 vacuum forming step. So, in other words,
13 they're pulling a vacuum to make sure that the
14 gasthat'sin thereis no longer -- has enough
15 oxygen to really contribute to a bad reaction.
16 Q If you'veaready pulled the oxygen
17 and then you put in the inert gas, isthere any
18 advantage to continuing to pull that -- that
19 same vacuum that you started with?

20 A Wsél, whenyou --
21 MR. SCHENKER: Objection.
22 A Whenyou -- we don't have the basis

23 for this question, but -- if you do the -- they
24 don't cdl it the pyrolysis step. They call it
25 the reaction reservoir, the reaction.

Page 87
MR. SCHENKER: Objection. Form.

Lacks foundation.

A Further down in column 3, at line 35,
you -- you injected inert gas at line 21. You
are using another injection of inert gasinto
the treatment space, again to prevent the
reaction reservoir from exploding subsequent --
in the subsequent vacuum forming step.

So, again, you're going to be -- it
doesn't say, continuous injection of inert gas,
but it does repeat, and it seemsto be a
repetitive process, where you're putting in the
inert gas. And this -- thisrepetition -- if
done as the process is going on, this repetition
is going to be going on often, and you're going
16 todoit every timeyou feel the need to keep
17 the explosive gas tendency -- or ability for
18 explosive reaction to take place to be minimized
19 by -- it doesn't say what I've said here. But
20 theanswer is, you put in that inert gasto
21 dilute the oxygen, so that there's not enough
22 oxygen to really auto-ignite at this high
23 temperature during this step, the treatment
24 step.
25
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So | canread it as, yeah, you keep

Page 89
1 But if they -- if they do that and

2 then separate the material to another reservoir,
3 then they -- and there's an outside door that
opens up and collects this material, then you
have more material coming into the reaction
reservoir, and thus a need for more inert gas to
comein.

So they seem to be doing this almost
like on a -- they say that they're using
continuous heat treatment here. But it seems
that little door is opening and closing as the
material is heated, cooked, off-gassed, and then
moved to a collection bin.

And at each step, it looks like they
are putting in some inert gas to keep the
16 reaction space low, because when you are doing
17 the cooking, you are producing some material
18 that's -- results from decomposition of the
19 electrolyte, the binder, and the separator. And
20 those are all going to contribute to having a
21 mix of thingsthat could be explosive.
22 Q. (BY MR.LaROQUE) So you mentioned
23 these doors opening and closing and the new
24 materia being put in.
25 Does that make this more like batch

N
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Page 90 Page 92
1 processing than continuous processing? 1 Hayashi patent, which was Exhibit 1006 to
2 A Wadl, see they characterize it as-- 2 Ascend's IPR petition.
3 ascontinuous heat treatment. 3 A Yes
4 But -- addressing -- starting with the 4  Q Andyou've seen this before?
5 next paragraph down, at line 42, In the waste 5 A Yes
6 battery treatment apparatus using continuous 6 Q Iwouldliketo direct your attention
7 heat treatment and the method of recovery 7 to Figure 1 of the Hayashi patent, whichis at
8 vauable metals from lithium batteries, and same 8 page 3.
9 according to the present invention, the 9 A Yes
10 following effects can be expected. 10 Q Doyou seetherectanglethere, that's
11 And this -- thislooks to me like this 11 labeled number 10?
12 isa-- abatch treatment, but it seemsto be 12 A Yes
13 performed in fairly -- like in different, you 13 Q Do youknow what that is?
14 know, aliquots. | wouldn't call it batches. 14 MR. SCHENKER: Objection. Form.
15 It'snot like a batch of batteries. It would be 15 Lacks foundation.
16 awhole bunch of batteries, and they're augered 16 A Number --
17 materials -- basically, they're comminuted 17 Q. (BY MR. LaROQUE) Strike that.
18 materials -- are coming in at a certain amount 18 A Okay.
19 into the chamber, moving on to the next step, 19 Q Goahead. You cananswer.
20 amost like next, next, next, with the reaction 20 A Number 10 seemsto be a battery.
21 doors opening and closing, and then the gas 21 Q Andlet medirect you to column 6,
22 being added in as well each time for the -- it 22 whichisat page 8.
23 isacontinuous heat process. But then 23 A Yes
24 they're -- when the amount that's over the 24 Q Anddtarting at line 2, do you see it
25 heating elementsis cooked and done, it moves 25 says, One example of awet processing step
Page 91 Page 93
1 off quickly to being collected. 1 (water cooling capture) isillustrated in
2 Soit's-- | would call it -- call it 2 Figurel. Asillustrated, abattery 10is
3 acontinuous process, other than it was -- 3 contained in heating equipment 15, the pipe
4 doesn't need alot of human intervention. 4 passage 12 extending from the opening 11 of the
5 You're putting -- Aslong as you're feeding raw 5 battery 10 is connected to a vacuum pump 13
6 materialsin at one end, you're going to be 6 through a cooler 16 and awater cooling trap 14?
7 getting out your inactivated material at the 7 Do you see that?
8 other. 8 A Yes
9 Q Okay. Understood. 9 Q Whichisalong way of getting around
10 So fair to say it's a batch process 10 to, does that confirm your understanding that
11 that doesn't require alot of human 11 number 10 in Figure 1 is a battery?
12 intervention? 12 A Yes
13 MR. SCHENKER: Objection. Form. 13 Q AndinFigurel-- there'sjust one
14 A That would be my interpretation. 14 bettery shownin-- in Figure 1. Isthat --
15 Q. (BY MR.LaROQUE) Okay. All right. 15 that fair?
16 I'm going to introduce another exhibit, so give 16 A Yes For simplicity, | might add.
17 mejust a moment. 17  Q If yougoto -- back to column 6 and
18 (Previously Marked Deposition Exhibit 18 you go down to line 44.
19 Number 1006 introduced.) 19 A Yes
20 All right. I'vejust added 20 Q Doyou see, between lines 44 and 49,
21 Exhibit 1006 to the Marked Exhibits folder, 21 thereisagain areference to a battery 10?
22 Dr. van Schalkwijk. 22 Do you see that?
23 Do you see that? 23 A Yes
24 A ldo. 24 Q Andif yougotoFigure?2 --
25 Q And, fortherecord, thisisthe 25 Well, before you go there, do you see
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Page 94
1 that, at column 6, line 44, the passage we were

2 just describing, it says, Another example of the
3 wet processing step isillustrated in Figure 2?
4 A Yes

5 Q Andifyoulook at Figure 2, doyou

6 seethat number 10?

7 A Holdon.
8 Q I'msorry. | missed that.
9 A |sad, Holdon.
10 Yeah, I'mthere. Now, yes, | see
11 number 10.
12 Q And, again, just one battery is shown,
13 right?
14 A Yes
15 Q Ifyougotocolumn9, and I'mlooking

16 starting at line 37.

17 A Okay.

18 Q Doyouseeitsays, Thelarge-sized

19 beattery cell for an automobile (the lithium ion
20 battery 1.66 kilograms) was discharged, the

21 packaging sheet was peeled off, the safety valve
22 was opened, and 18 grams of water was added?

23 Do you see that?
24 A Yes
25 Q Andsothat'sjust describing one cell

Page 96
probably part of, maybe, a module of, say, 10 of

these connected together in a series/parallel
combination and then connected with other
modules.

Sothat isthe cell. Thecell isjust
abunch of -- it'sbasically one anode and one
cathode, often wound in acylindrical cell. It
would look like ajellyroll, if you looked at
the cross-section; anode separator, cathode,
then rolled up. It doesn't look as appetizing
asajellyroll cake.

Todoitinalarge-sized battery for
an automobile, it'saflat jellyroll. They wind
the electrodes and separator around aflat
mandrel, and then they remove the mandrel,
compress the material, put it in the packaging.
So you have this large, rectangular cell, maybe
asmuch as 1 1/2 centimeters thick. And that's
19 thekind of cell | believe they're describing
20 here.

21 Soitisalargecell. And that's--

22 that'swhat acell isin -- relative to the

23 construction of an automobile battery.

24 Q Andthisexample 1 that werelooking
25 at herein column 9, that's just describing the

QUOWoO~NOOOITA,WNLE
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Page 95
1 here, correct?

2 A Yes That'sahig--that'sabig

3 cell, mind you, 1.66 kilograms. But, yes,

4 that'swhy it says, large-sized battery cell.

5 Q@ Canyouexplainto me what the cell

6 is, inrelation to therest of the battery?

7 A Thebattery -- if -- if you havea

8 laptop battery, you might have two or three

9 cellsinthere. They -- they're connected in
10 series, or parallel, to give you the voltage
11 capacity you need. Your phone hasone. A car
12 may have hundreds. The original Tesla has 7,000
13 céllsinit, amost.
14 And they're connected in groups of
15 about 10 to 12 cells, which would be called a
16 module. And they -- each of those modules would
17 have their own thermal management and voltage
18 management systems and battery management system
19 attached to them.
20 The cells are getting bigger, so that
21 they can -- you get more energy and have less
22 numbers of cells. And that means less numbers
23 of welds on the inside of the electric vehicle,
24 increasing the reliability, because welds can
25 fail. Sothesearethelargecells. Thisis

Page 97
1 discharging and -- and peeling off the packaging
2 shesath, opening the safety valve, and adding
3 water to this one large-sized cell, right?
4 A Correct.
5 Q Sobasedon the -- the disclosures
6 that we'vejust discussed and the figures that
7 we looked at, those are describing the
8 processing of one battery or one cell at atime?

9 MR. SCHENKER: Objection. Form.
10 A They're describing the processin its
11 simplest form, which would be, Thisiswhat

12 happensto one cell. Or you could changeit to,
13 Thisiswhat happensto each cell.

14 If you're wanting to do thisin a

15 laboratory, yeah, you would do this process, and
16 you'd do it to onecell.

17 If you want to do thisin arecycling

18 facility, you would have awhole bunch of

19 batteries come in at once, maybe the -- the cell
20 has already been discharged. There may be an
21 automated way of taking the packing sheet off,
22 the safety valve opened, and the water g ected.
23 And it could probably do that to many, many
24 cellsat once.

25 So to that end, it becomes a much
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Page 98
1 larger process. But you don't need to describe

2 the many. Y ou could describe the one and say,
3 yeah, thisishow it -- thisis how it operates.
4 Q. (BY MR. LaROQUE) Let'sgo back to
5 something that -- that we were discussing
6 earlier, when we were talking about the Meador
7 patent.
8 And you -- you said your understanding
9 was that Meador was teaching a continuous
10 battery recycling process, correct, as opposed
11 to abatch process?

12 A Yes
13 MR. SCHENKER: Objection. Form.
14 Q. (BY MR.LaROQUE) And you remember we

15 spent some time talking about the seals that
16 Meador usesto maintain the vacuum in its
17 system?

18 We looked at water seal and also the
19 pressure switch. Do you remember that?

20 A Yes

21 Q AndI'mwondering, what -- in your
22 experience, what devices would a person of
23 ordinary skill inthe art have known to use to
24 maintain a vacuum in these continuous processing
25 systems?

Page 100
to be able to, you know, completely evaporate
that and then cook it away.

3 But you don't want your sealing

material, your polymeric sedls, to be damaged,
5 or you would have to replace them every time.
6 You'd want them to last a certain amount of time
7 before they go through maintenance checks or --
8 and whatever process they have for maintaining
9 their equipment.

10 But you would use a-- probably a

11 fluoropolymer, because they're much more

12 resistant, chemically resistant. So it would be

13 afluorene-based polymer gasket with a high

14 temperature stability.

15 Q. (BY MR. LaROQUE) Any other seals that

16 aperson of ordinary skill in the art might use

17 inacontinuous -- continuous recycling process

18 such asthe one taught in Meador?

19 A Youcan use, you know, something that

20 is-- it'sgoing to be a clamped-down,

21 meta-to-metal seal.

22 But, you know, these are going to be

23 very corrosive gases. Thereisgoing to be

24 hydrogen fluoride that is made. You try to then

25 sequester it and get rid of it.

N

N

Page 99
1 A Itwouldbe--
2 MR. SCHENKER: Objection. Form.
3 A Youcould haveit be entirely meta

4 seals. But metal sealswould be subjected to a

5 lot of corrosion here. Y ou could have, more

6 likely than not -- and, in fact, almost

7 certainly -- apolymeric seal, alittle bit of

8 givetoit. Inother words, it's-- it could be

9 compressed alittle bit with pressure, in order
10 to help make atight seal.
11 It would be something that is
12 temperature resistant, wouldn't decompose at the
13 temperatures of the operation.
14 And -- so it would also -- you know,
15 you're -- during some of these heat treatment
16 processes, the high-temperature heat treating,
17 you're cooking off the polyvinylidene fluoride,
18 the binder, that are holding anode and cathode
19 particlestogether and a so holding the anode
20 and cathode to their respective substrates,
21 aluminum and copper. Y ou want to cook those
22 off, so you'd need atemperature that can cook
23 those polymers.
24 And also the
25 polypropylene-polyethylene separator, you want

Page 101

1 But if you have metal-to-metal seals,

2 they would eventually corrode alittle bit and

3 no longer be aseal.

4 If I'm designing a system with a sedl,

5 I'm going to use a polymer.

6 Q Understood.

7 Do you have experience working with --

8 with these polymer seals?

9 A |do. Some of the polymer seals have
10 gotten better over the years, and -- but |
11 designed -- I've been doing lithium-ion
12 batteries since before they were commercialized.
13 And when -- even when they were commercialized,
14 we would take cells, and we want -- the first
15 lithium-ion cellswould get 300 cycles, and
16 everybody was all ecstatic. Now, in order to
17 put them in an electric vehicle, they need to be
18 ableto do thousands of cycles.
19 And in order to understand the
20 chemistry, we essentially recycled the
21 materials. Wetook cells, opened them up with
22 a-- we discharged them to zero; we then opened
23 them up with a pipe cutter, because they were
24 dl cylindrical cellsin those days; and then we
25 popped off the electrical connections between
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Page 102
1 anode and cathode; and we put on alittle
2 polymeric seal, around seal, a gasket, around
3 thetop of the cell connected to a hose; and
4 then we would vacuum out the electrolyte.
5 We would -- we would heat the cell to
6 about -- in the vicinity of 80 degrees. We
7 didn't want to go above 80 degrees, because,
8 that way, we would be making alittle bit too
9 much decomposition of the salt and making
10 hydrogen fluoride and POF3, whichisa
11 neurotoxin. | have experience with getting that
12 on meonce. That wasn't fun.
13 But we would repetitively open up
14 cells. Wewould collect the gas and then
15 condensethegas. And by condensing thegasin

Page 104
1 of recycling.
2 S0, yes, I've developed this kind of
3 thing before. And when I've been reading some
4 of these methods that people are trying to
5 devise, it comes back to me. Because we didn't
6 do thesejust one at atime; we had afixture so
7 wecoulddo 10 or 20 cellsat atime. Soit can
8 benot just asimple cell going. It could bea
9 wholelot of cells. And we can examine al of
10 this based on the guts that we were looking at
11 from each cell.
12 We knew the charging history, the
13 voltage, the current, the temperature that that
14 cell was exposed, so we could really make alot
15 of observations with regard to what's happening

16 acooling trap, which is similarly described 16 in the chemistry under all of these different

17 here, you can collect your solvents from the 17 conditions.

18 electrolyte. And we could analyze those 18 So we necessarily had to develop

19 solventsfor, you know, how do those decompose. 19 recycling schemesto do this.

20 Oh, if that liquid is now present, then 20 Q Soyou mentioned just amoment ago

21 decomposition was taking place at the anode, 21 that you could to 10 or 20 cells at atime?

22 wherethat oneis evidence of reaction of the 22 A Yes

23 cathode. 23 Q Didyou consider thisacontinuous

24 And it helped us with improving 24 process or a batch process?

25 electrolytes for the batteries, improving other 25 A Itwascertainly abatch process. |
Page 103 Page 105

1 materials. We would then pull out the jellyroll

2 and unwind it, rinse it off with solvents, and

3 then examine it, x-ray-wise and with other

4 techniques. We would look at it

5 electrochemically. Wewould look at it

6 spectroscopicaly. Andit allowed usto make

7 improvements to the electrodes materials.

8 And then just -- so thiswas the

9 extent of which wedid recycling. We -- there
10 were no commercial batteries out there to be
11 collected and recycled. So we were -- we were
12 doing recycling in this manner, similar to this,
13 for part of our research to improve the lithium
14 beatteries.
15 And | guess we were successful,
16 because that same-sized lithium-ion can --
17 referred to as 18650, when they first were
18 commercialized, they had about one ampere-hour
19 of energy inthere. And by just optimizing
20 everything in the -- in the battery chemistry
21 and in the construction of the cell, within --
22 within less than a decade, we got three times as
23 much energy than the same-sized can, without
24 redlly making any huge, huge changesto the
25 chemistry. And thisis because we did this kind

1 mean, we didn't -- we didn't -- we -- thisis
2 pre-commercialization, some of thiswork. And
3 wewere -- we didn't want to put out a bad
4 product, so we were learning as much aswe can
5 about the product. And one way to do that isto
6 recycle the materials, understand their -- their
7 shortcomings and their failure modes, and then
8 put them back, maybe with a different batch of
9 electrolyte, and see if we could improve it and
10 that battery would last longer.
11 So it was -- we had atray, | would
12 say, 20 cells. We had something come down with
13 all of the different seals going onto the top of
14 those cells. And it kindalooked like an
15 inverted cow milker, with all the suction
16 devices on there. And we could then pull out
17 all of the material we wanted from the
18 batteries.
19 I only had, you know, so many
20 scientists working on this at once, that --
21 doing 20 of these, two and three times aweek,
22 kept them pretty busy with doing alot of
23 chemical analysis and physical analysis.
24 Q Doyou haveany experience working
25 with these polymeric sealsin a continuous
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Page 106
1 processing environment for battery recycling?
2 A | havebeen at companiesthat are
3 doing therecycling in -- in Asiaand seen what
4 they have for material.
5 Sometimes they were complaining about
6 thelifetime of some of the materials. And, you
7 know, | made suggestions to different polymers
8 they might try, based on my experience. And
9 it -- they stopped complaining, so they must
10 have found that they had some success.
11 But | didn't design their system. |
12 wasin there consulting on how to improve their
13 systems.
14 Q Andthosewere continuous processing
15 systems?
16 A Those were continuous processing
17 systems, or they were gearing it up to be such.
18 Again, even today, having enough material to
19 work with on a continuous basisis sometimes a
20 problem.
21  Q Do you happentoremember what kinds
22 of -- whether they were doing that processing
23 under vacuum?
24 A Oh,yes. Absolutely.
25 Q Doyou happentoremember, like,

Page 108
That is at page 65.
1722
Paragraph 172. Correct.
Okay. I'mthere.
Okay. And do you see, inthe middle
6 of that paragraph, it says -- you say, Further,
7 1 am unaware of any secondary considerations
8 that tend to show nonobviousness of the
9 challenged claims?
10 A Yes
11 Q Now, you didn't actually go out and do
12 aninvestigation of secondary considerations,
13 did you?
14 MR. SCHENKER: Objection. Form.
15 A For example, looking at literature,
16 looking at websites, looking at awards of people
17 glowingly discussing the '097?
18 Q. (BY MR. LaROQUE) Those would be
19 examples, yeah.
20 A No. | haven't.
21 Q Allright. Soyou just said that
22 you're not aware of any?
23 A | amnot aware of any, and, yet, I've
24 been searching -- even aside from this matter,
25 |'ve been looking at recycling literature for

arwN R
O >0 >0

Page 107
1 what -- what vacuum levelsthey were using?
2 A They wereusing different vacuums,
3 ranging from dlight vacuum to something that
4 would blow your hair, if you had hair.
5 But, you know, you didn't want the
6 vacuum to be intense, because it was -- one, it
7 takesalot of energy to maintain an intense
8 vacuum, alot of carrier gas; and it takes,
9 aso -- you know, you might -- when you're
10 getting down -- especially on the higher
11 temperature portion of the battery recycling,
12 when you're up doing decomposition, you're
13 getting down to particulates. And if you have a
14 vacuum that isredlly intense, it's sucking air
15 and moving air, and you can get some of the
16 particulate matter from the deactivated anode
17 and cathode coming out. It's -- it's abrasion
18 that will damage your equipment. So you want to
19 have avacuum that moves air but not particles.

20 Q Understood.
21 All right. 1I'd like to switch gears
22 here and go back to your declaration, which is

23
24
25

Exhibit 1003. And if | could direct you to
paragraph 172.
A Page number for me?

Page 109
1 other reasons.
2 Q I'msorry. I don'tthink I -- | don't
3 think I quite followed that.
4 S0 -- so what -- can you -- you said
5 that you've been looking at recycling literature
6 for other reasons? Wasthat an investigation
7 into secondary considerations?
8 A No. That -- that would appear -- you
9 know, if people were talking about some
10 company's stuff -- method being above all
11 others, or things like that, or award-winning,
12 or praised, | wasn't finding that with regard to
13 the plaintiff's patent, ‘097 patent.
14 And my search in that regard was
15 looking for any and all things about lithium-ion
16 rechargeable battery recycling.
17 Q Wasthat specifically in the context
18 of this matter?
19 A No. Itactualy predates this matter.
20 I'm writing a book on -- that's being
21 published by Wiley sometime this spring, on
22 sustainability of the lithium-ion battery
23 industry, and a couple chapters were on
24 recycling.
25 Q Okay. Butinyour declaration, you
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Page 110
1 just say that you're unaware of any secondary
2 considerations, right?
3 A Inall thematter that | dug up for
4 writing those chapters, | didn't see anything --
5 any -- any secondary considerations.
6 Q Okay. Youdon't describethose --
7 those chapters -- the research that you did into
8 those chaptersin your declaration, though,

9 right?
10 A Ididnot.
11 Q Okay. I'dliketo direct youto

12 paragraph -- actually, arange of paragraphsin
13 your declaration, starting at paragraph 33 and
14 going all the way through paragraph 63. That's
15 between pages 11 and 20.

16 A Okay. | amat 33.

17 Q Okay. Andl just-- I just wanted to
18 ask you, did you write this section of your

19 declaration?

20 A Yes

21 Q AndI noticethat there's not -- that

22 there are no references cited in this range of
23 paragraphs, 33to 63. You're welcome to

24 confirm.

Page 112
1 MR. LaROQUE: So, Josef, I'm -- |
2 think I'm just about done, but | do want to go
3 back through my notes.
4 I know you mentioned a lunch break.
5 If -- you know, if -- I'm happy to take two
6 minutes now, seeif there's anything else, and
7 then wrap up, or we could do it after lunch.
8 MR. SCHENKER: Why don't we take afew
9 minutes, seeif you'redone. And then | want a
10 five-, ten-minute break, just to confirm that |
11 don't have anything.
12 MR. LaROQUE: Okay. Sounds good.
13 THE VIDEOGRAPHER: We are going off
14 therecord. Thetime now is11:31.
15 (Whereupon, a recess was taken.)
16 THE VIDEOGRAPHER: We are back on the
17 record. Thisisthe start to media number 4.
18 Thetimeis11:43.
19 MR. LaROQUE: Dr. van Schakwijk, |
20 confirmed that | have no further questions for
21 you, so | will pass the witness.

22 MR. SCHENKER: Thank you.
23 EXAMINATION
24 BY MR. SCHENKER:

25 But isthat -- isthat what you see as 25 Q Dr.van Schalkwijk, can you turn back
Page 111 Page 113
1 wel? to Exhibit 1011, Meador?
2 A That'swhat | seeaswell. A Okay.
3 | -- I've been doing lithium-ion Q AndI believe, during the origina

4 batteries longer than probably most of the
5 peoplethat are alive and still working on them.
6 Andalot of thisis -- to me, thisis genera
7 knowledge that I've accumulated. 1've published
8 two other books already on lithium-ion
9 batteries, so alot of this stuff isjust
10 dancing around in my head, ready to come out of
11 my fingers on the type -- keyboard.
12 Q Soyou--
13 A Sol didn't haveto refer to
14 referencesto writethese. A lot of these were,
15 like, well-known.
16 Q Okay. Didyou, by any chance, use an
17 Al tool, artificial intelligence tool, to write
18 any of thistext?
19 A No. No. Infact, | -- | wrote
20 this-- | don't know -- last spring, and that
21 was before | really became GPT-conscious, which
22 was, like, toward the end of last year that |
23 started even thinking about GPT. Sothisisall
24 my writing.
25 Q Understood.

1
2
3
4 examination, there were some questions asto the
5 level of vacuum in Meador and whether that
6 was -- that half-inch of mercury was an absolute
7 vacuum or arelative vacuum. Isthat right?
8 A Yes
9 Q Ifyoulook at-- Canyouturnto
0 claim 3 of Meador?

A Yes

Q Andyou see claim 3 says, The process
of claim 1 wherein the vacuum maintained in the
pyrolysis chamber is about one-half to 1 inch of
mercury?

A Yes
17  Q That doesn't specify that that's a
18 relative vacuum, doesiit?
19 A Itdoesnot.
20 MR. LaROQUE: Object to form.
21  Q (BY MR.SCHENKER) Does that specify
22 it'sthe vacuum maintained in the chamber?
23 MR. LaROQUE: Object to form.
24 A It doessay that that is the vacuum
25 maintained in the pyrolysis chamber. Yes.
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Q (BY MR. SCHENKER) So could you
understand that as referring to the absolute
pressure in the pyrolysis chamber?

MR. LaROQUE: Objection. Leading.

A When | wastrying to decide whether
that was an absolute pressure or arelative
pressure, | looked at the structure of the
system and saw the water, and said, | can't have
water evaporating and going into the system this
much. So this hasto be a-- agentle vacuum,
whichiswhy | called it aslight vacuum in my
declaration. And a dlight vacuum is good enough
to make a good, constant airflow.

Q. (BY MR. SCHENKER) Thank you.

MR. SCHENKER: No further questions.

THE VIDEOGRAPHER: Anything else?

MR. LaROQUE: Give mejust a moment.

Nothing further from me.

THE VIDEOGRAPHER: This concludes
today's deposition. Thetime now is11:46 am.

(Proceeding concluded at 11:46 a.m.)
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1 Veritext Lega Solutions
1100 Superior Ave
2 Suite 1820
Cleveland, Ohio 44114
3 Phone: 216-523-1313

February 10, 2025

To: Josef Schenker, Esq.

Case Name: Duesenfeld GmbH v. Ascend Elements, Inc.
Veritext Reference Number: 7139923

Witness: Walter van Schalkwijk , PhD
2/6/2025

Deposition Date:

©

10
Dear Sir/Madam:
11
12 Enclosed please find a deposition transcript. Please have the witness
13 review the transcript and note any changes or corrections on the
14 included errata sheet, indicating the page, line number, change, and
15 the reason for the change. Have the witness' signature notarized and
16 forward the completed page(s) back to us at the Production address
shown
17
above, or email to production-midwest@veritext.com.
18
19 If the erratais not returned within thirty days of your receipt of
20 thisletter, the reading and signing will be deemed waived.
21
Sincerely,
22
Production Department

25 NO NOTARY REQUIRED IN CA
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1 STATE OF MINNESOTA: )
) ss. CERTIFICATE
2 COUNTY OF ANOKA: )
3 Beit known that | took the deposition
of WALTER VAN SCHALKWIJK, PhD the 6th day of
4 February, 2025;
5 That | was then and there a Notary
Publicin and for the County of Anoka, State of
6 Minnesota, and that by virtue thereof, | was
duly authorized to administer an oath;
7
That the witness, before testifying,
8 was by mefirst duly sworn to testify the whole
truth and nothing but the truth relative to said
9 cause
10 That the testimony of said witness was
recorded in shorthand by me and was reduced to
11 typewriting under my direction;
12 That the cost of the original
transcript has been charged to the party
13 noticing the deposition, unless otherwise agreed
upon by Counsel, and that copies have been made
14 availableto all parties at the same cost,
unless otherwise agreed upon by Counsel;
15
That | am not related to any of the
16 parties hereto nor interested in the outcome of
the action;
17
That the reading and signing of the
18 deposition by the witness and the Notice of
Filing were reserved.
19
WITNESS MY HAND AND SEAL this 10th day
20 of February, 2025.

22

Christine K. Herman, RPR, CRR
23
24
25
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1 DEPOSITION REVIEW
CERTIFICATION OF WITNESS

ASSIGNMENT REFERENCE NO: 7139923
3 CASE NAME: Duesenfeld GmbH v. Ascend Elements, Inc.
DATE OF DEPOSITION: 2/6/2025
4 WITNESS NAME: Walter van Schalkwijk , PhD
5 In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
6 my testimony or it has been read to me.
7 | have made no changes to the testimony
as transcribed by the court reporter.

9 Date Walter van Schalkwijk , PhD
10 Sworn to and subscribed before me, a
Notary Public in and for the State and County,
11 the referenced witness did personally appear

and acknowledge that:
12
They have read the transcript;
13 They signed the foregoing Sworn
Statement; and
14 Their execution of this Statement is of
their free act and deed.
15
| have affixed my name and official seal
16
this day of ,20 .
17
18 Notary Public
19
Commission Expiration Date
20
21
22
23
24
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11

DEPOSITION REVIEW
CERTIFICATION OF WITNESS

ASSIGNMENT REFERENCE NO: 7139923

CASE NAME: Duesenfeld GmbH v. Ascend Elements, Inc.

DATE OF DEPOSITION: 2/6/2025

WITNESS NAME: Walter van Schalkwijk , PhD

In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
my testimony or it has been read to me.

| have listed my changes on the attached
Errata Sheet, listing page and line numbers as
well as the reason(s) for the change(s).

| request that these changes be entered
as part of the record of my testimony.

| have executed the Errata Sheet, as well
asthis Certificate, and request and authorize
that both be appended to the transcript of my
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12 testimony and be incorporated therein.
13
Date Walter van Schalkwijk , PhD
14
Sworn to and subscribed before me, a
15 Notary Public in and for the State and County,
the referenced witness did personally appear
16 and acknowledge that:
17 They have read the transcript;
They have listed all of their corrections
18 in the appended Errata Sheet;
They signed the foregoing Sworn
19 Statement; and
Their execution of this Statement is of
20 their free act and deed.
21 | have affixed my name and official seal
22 this day of ,20_ .
23
Notary Public
24
25 Commission Expiration Date
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1 ERRATA SHEET
VERITEXT LEGAL SOLUTIONS MIDWEST
2 ASSIGNMENT NO: 7139923
3 PAGE/LINE(S)/ CHANGE /REASON
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20 Date Walter van Schalkwijk , PhD
21 SUBSCRIBED AND SWORN TO BEFORE ME THIS
22 DAY OF , 20
23
Notary Public
24
25 Commission Expiration Date
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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